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| at work and at play i 


adults should be encouraged 
to work...and every 

effort should be made 

to keep children in school, 
With accurate diagnosis 

and proper treatment, 

the majority of epileptics, 

| like the diabetics, can carry 
1 on a normal life. 


a mainstay in anticonvulsant 
therapy, alone or in 
combination, for control of 
grand mal and psychomotor 
seizures-- 

with the added advantages 

of greater safety and of little 
or no hypnotic effect. 


DILANTIN Sodium is supplied in a variety of forms -- 
including Kapseals® of 0.03 Gm. (% gr.) and 0.1 Ga. 
(1% gr.) in bottles of 100 and 1,000. 
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brand of hydrocortisone 


Using Cortrit Vaginal Tablets as supportive therapy in conjunction with 
usual measures, 18 investigators* treated monilial, trichomonal, senile, 


allergic, and nonspecific vaginitis. They obtained a good to excellent 
response in 90 per cent of patients. 

CorTRIL, by virtue of its anti-inflammatory action, reduces local edema 
and inflammation in vaginitis. The resultant relief from vulvovaginal itch- 
ing and discharge is often obtained within minutes or hours, as contrasted 
with two to three days with ordinary measures. 


administration: Insertion of 1 or 2 tablets daily. supplied: 10 mg. tablets. 
* Personal communications 


Brooklyn 6, New York 


Entered as second-class matter, November 16, 1932, at the post office at Boston, Massachusetts, under the Act of 
March 3, 1879. Published weekly at 8 Fenway, Boston 15. Domestic, $8.00 per year. 
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A pure crystalline alkaloid of rauwolfia root 
first identified, purified and introduced by CIBA 


In anxiety, tension, nervousness and mild to severe new- : 
roses—as well as in hypertension—SERPASIL provides : 
a nonsoporific tranquilizing effect and a sense of well- : : 
being. Tablets, 0.25 mg. (scored) and 0.1 a 


New! SERPASIL® ELIXIR 
Each 4-ml. teaspoonful contains 0.2 mg. of Serpasil 
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terminates acute attacks—often in 20 minutes 

prevents recurrences—half-strength suppository 2 or 3 

times daily 

safe— avoids the hazards of parenteral medication 

effective—acts even in epinephrine-fast patients 

stable—special nonreactive base* avoids deterioration, 
& ensures full therapeutic effect 

*melts at body temperature 


line 0.5 Gm. (gr. 714), sodium pentobarbital 0.1 Gm. 
(gr. 144). Also available in half strength. 


AMES COMPANY, INC + ELKHART, INDIANA 


“Ny Supplied: Boxes of 12, full strength—aminophyl- 
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THE ORIGINAL ENTERIC-COATED TABLET 
OF THEOBROMINE SODIUM ACETATE 


EFFECTIVE 
WELL-TOLERATED 
PROLONGED 
VASO-DILATION 


REPEATEDLY SHOWN and proven by objective tests on 
human subjects' — this is one of the most effective of all the 
commonly known Xanthine derivatives. Because of the 
enteric coating it may be used with marked freedom from 
the gastric distress characteristic of ordin Xanthine 
therapy. Thus THESODATE, with its reasonable prescrip- 
tion price also, enjoys a greater patient acceptability. 


Available: In bottles of 100, 500, 1000. 
TABLETS THESODATE 
*(7% gr.) 0.5 Gm. *(3% gr.) 0.25 Gm. 


THESODATE WITH PHENOBARBITAL 
*(7% gr.) 0.5 Gm. with (% gr.) 30 mg. 
(7% gr.) 0.5 Gm. with (% gr.) 15 mg. 
*(3% gr.) 0.25 Gm. with (% gr.) 15 mg. 
THESODATE WITH POTASSIUM IODIDE 

(5 gr.) 0.3 Gm. with (2 gr.) 0.12 Gm. 
THESODATE, POTASSIUM IODIDE WITH PHENOBARBITAL 

(5 gr.) 0.3 Gm., (2 gr.) 0.12 Gm. with (4 gr.) 15 mg. 

*In capsule form also, bottles of 25 and 100. 
1. Riseman, J. E. F. and Brown, M. G. Arch. Int. Med. 60: 100, 1937 
2. Brown, M. G. and Riseman, J. E. F. JAMA 109: 256, 1937. 
3. Risemon, J. E. F. N. E. J. Med. 229: 670, 1943. 


For samples just send. your Rx blank marked— 26-TH-6 
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For nausea, vomiting 


and gastritis 


(PROCAINE ISOBUTYRATE, RORER) 


Probutylin, on oral administration, is an active surface 
anesthetic to the lining of the upper gastrointestinal 
tract. Its rapid, direct action is effective in the man- 
agement of nausea, vomiting and gastritis—also the 
control of pylorospasm and spasm of the small bowel. 


In one series of 104 patients suffering from nausea 
and vomiting, singultus or pylorospasm, Probutylin 
gave complete relief to 80%, and the remainder of the 
patients obtained partial relief. 


Exhaustive clinical investigation during the past four 

years has shown that Probutylin has a low index of 

toxicity. Patients under medication for more than two 

years have experienced no untoward effects. The sole 

contraindication is in certain cases of hypertension. 
Recommended dosage schedule 


Gastritis: 1 or 2 capsules 20 minutes before meals and antacid 
(Maalox®) 20 minutes after meals. 


Post-alcoholic gastritis: 2 capsules with antacid (Maalox®). 

Pylorospasm: 2 teaspoonfuls elixir 5 to 10 minutes before meals. 

Nausea and vomiting of pregnancy: 1 or 2 capsules before ris- 
ing, 4 during day if needed. 

Administer Probutylin with as little water as possible. 
Dilution reduces its effectiveness. 


Supplied: Capsules Probutylin, 300 mg., in bottles of 50. 
Elixir Probutylin, 10%, in bottles of 180 cc. 


Literature and samples forwarded on request. 


WILLIAM H. RORER, INC. 
PHILADELPHIA 6, PA. 
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PRESENT CLINICAL EVIDENCE INDICATES BORIDEN NOT 
Tablets (scored), 0.25 Gm. and 0.5 Gn. | 


VACCINE 


A practical immunizing antigen for prevention of 
GREATER BOSTON mumps in children or adults where indicated. 
1 Immunizes for about one year. 
SINCE 1038 Packages: 2 cc. vial (1 immunization), 
10 cc. vial (5 immunizations). 


LOCAL and DISTANT 


LEDERLE LABORATORIES DIVISION 


AMERICAN Ganamid COMPANY p> 


PEARL RIVER, NEW YORK 
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announcing... 
combined 
corticosteroid-antibiotic 
therapy for 
dermatologic conditions 


... including poison ivy 
and sunburn 


infantile eczema 


SQUIBB FLUOROCORTISONE ACETATE WITH SPECTROCIN (SQUIBB NEOMYCIN-GRAMICIDIN) 


the anti-inflammatory, anti- the prophylactic action* of 
pruritic action* of FLORINEF SPECTROCIN —effective against 
—much more potent than that of many gram-positive and 
of topical hydrocortisone gram-negative organisms 


*“... secondary infection with pustulation often follow scratching which is induced by the intense itching.” 
Nelson, W. E.: Textbook of Pediatrics, ed. 5, Philadelphia, W. B. Saunders Company, 1950, p. 1516. 


Supply: Florinef-S Lotion, 0.05 and 0.1 per cent, in 15 ml. plastic squeeze bottles. 
Florinef-S Ointment, 0.1 per cent, in 5 gram and 20 gram collapsible tubes. 


Also available: Florinef Lotion, 0.05, 0.1 and 0.2 per cent, in 15 ml. plastic squeeze 
bottles. Florinef Ointment, 0.1 and 6.2 per cent, in 5 gram and 20 gram collapsible 
tubes. 


"FLORINEF’ AND “SPECTROCIN’ ARE SQUIBB TRADEMARKS SQUIBB 
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DESPITE PRESENCE OF MUCINOUS MATERIAL AND BLOOD SERUM 


ALL TRICHOMONADS 


ARE DESTROYED IN 30 SECONDS! 


The new trichomonacide, Vacisec* jelly and liquid, 
clears up even stubborn clinical cases of vaginal 
trichomoniasis. Used with the Davis technic, it 
penetrates to hidden trichomonads—ends treatment 
failure and flare-ups. 


Vacisec liquid 
penetrates to 
trichomonads buried 
among the vaginal 
rugae and imbedded 
in mucus and 
desquamated cells. 


Trichomonads explode within seconds. 
“Motion pictures taken through a phase-contrast 
microscope at 24 frames per second, show that most 
trichomonads are destroyed within ten seconds after 
contact with a 1:250 solution. . . . Even in the pres- 
ence of blood serum and mucinous material all are 
destroyed within 30 seconds.” 


Explosion succeeds. “. . . over 90% of apparent 
cures have been obtained . . with Vacissc liquid. 
This preparation “has proved in vitro to be over ten 
times as effective in killing T. vaginalis, when com- 
pared with any of the douche powders available 
through the drug trade.”! Vacisec jelly stays in the 
vagina to destroy trichomonads at night. 


Why they explode. Three chemical components 
of Vacisec liquid attack the trichomonad syner- 


gistically. A chelating agent complexes and takes 
away the calcium of the calcium proteinate. A wet- 
ting agent removes lipid materials. A detergent de- 
natures the protein. The parasite imbibes water, 
swells up and explodes. 


The Davis technic.} Dr. Carl Henry Davis, 
well-known gynecologist and author, and C. B. 


*VAGISEC IS THE TRADE-MARK OF JULIUS SCHMID, INC. 


Grand, research physiologist, introduced this new 
trichomonacide as “Carlendacide.”” Over one hun- 
dred leaders in obstetrics and gynecology tested it 
clinically and found it a remarkably fast-acting, 
effective therapy. Doctor Davis recommends a com- 
bination of 1) Vacisec liquid in office treatment; 
2) home treatment with Vacisec jelly at night and 
3) douche with Vacisec liquid in the morning. “A 
few women have infected cervical, vestibular or 
urethral glands and require other types of treat- 
ment...” 


Vacisec jelly and liquid are non-toxic and non- 
irritating. In a recent collected study only about 
one per cent of women showed evidence of allergy 
to Vacisec liquid.1 


Office Treatment. Expose vagina with speculum. 
Wipe walls dry with cotton sponges and wash thor- 
oughly for about three minutes with a 1:250 dilu- 
tion of Vacisec liquid. Remove excess fluid with 
cotton sponges. Dr. Davis recommends six office 
treatments. 


Home Treatment. Patient inserts Vacisec jelly 
each night and douches with Vacisec liquid (2 tea- 
spoonfuls in 2 quarts of warm water) each morning 
except on office treatment days. Continued douch- 
ing two or three times a week helps to prevent 
re-infection. Pregnant women should have office 
treatments only. 


Summary. The unique synergistic action of 
Vaaisec liquid explodes both hidden and surface 
vaginal trichomonads. This therapy has a high ap- 
parent cure rate and results in fewer flare-ups. 
Vacisec jelly and liquid are non-toxic and non- 
irritating, and leave no messy discharge or staining. 


1. Davis, C. H.: West. J. Surg. 63:53 (Feb.) 1955. 


tear. ape. ror 


ju LIUS SCHMID, INC., gynecological division 


423 West 55th Street, New York 19, N. Y. 


Active ingredients: Polyoxyethylene nony! phenol, Sodium ethylene diamine tetra-acetate, Sodium 


dioctyl sulfosuccinate. In addition, VAGiSEC jelly contains Boric acid, Alcohol 5% by weight. 
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Gratifying relief from urinary 
distress in a matter of minutes 


EFFECTIVE — In a clinical report covering 118 
cases of pyelonephritis, cystitis, prostatitis 
and urethritis,! relieved or abol- 
ished pain and burning in 93 % of the patients 
and decreased or eliminated nocturia in 83.7 % 
of the cases. 

NONTOXIC— Analgesia from PyRIDIum is re- 
stricted to the urogenital mucosa. Concomi- 
tant administration of Pyripium and 
sulfonamides or antibiotics is often desirable 
to relieve pain in the interval before the anti- 
bacterials can act. 

PHYSIOLOGICAL — Through its local analgesic 
action, Pyriprum helps relax the sphincters, 
thus facilitating emptying of the bladder. 


(PHENYLAZO-DIAMINO-PYRIDINE HC!) 


PSYCHOLOGICAL— The characteristic orange- 
red color of Pyrrprum in the urine is often 
an immediate assurance to the patient of 
prompt action. 

SUPPLIED—in 0.1 Gm. (1% gr.) tablets, vials 
of 12 and bottles of 50, 500, and 1,000. 


Pyruipium is the registered trade-mark of Nepera Chemical Co. 

Inc. it its of phenylazo-diamino-pyridine HCl. Sharp & 

Dohme, Division of Merck & Co., Inc., sole distributor in the 
nited States. 


SHARP & DOHME 


PHILADELPHIA 1, PA. 
DIVISION OF MERCK @& CO., INC, 


REFERENCE: 1. Kirwin, T. J., Lowsley, O. S., and Menning, J., Am. J. Surg. 62:330-335, December 1943. 


xii 
t 
DRTANT BENEFITS: Well-tolerated, fast-acting urinary analgesic. Action 
confined to.GU tract. Com e with sulfas and antibiotics. 
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ca Qa ZQASE ¢@¢ you may put your own mind at ease 


__88 well as calm your patient when you prescribe Noludar 


as a sedative (or in larger dosage, as a 


_ hypnotic). There is little danger of habituation 


or other side effects because Noludar . 


_is not a barbiturate. Available in 
50-mg and 200-mg tablets, 
and in liquid form, 50 mg per 


__teaspoonful. 
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Cowes beer the relaxed 


Noludar relaxes the patient and usually 

induces sleep within one,half to one hour, lasting 
for 6 to 7 hours. Clinical studies in over 3,000 
patients have confirmed the usefulness 


of Noludar in the relief of nervous insomnia 


daytime tension... Noludar 'Roche' 


is not. a barbiturate. 


Noludar”™” - brand of methyprylon 
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Rough or gentle, bulk for the ordinary “reg- 
ularity” diet comes from the cellulose of foods 
plus a liberal fluid intake. Where roughage is 
needed, foods may be eaten raw or cooked. In 
the bland diet, fruits can be stewed and veg- 
etables pureed. 


These are for bulk— 


Fruits and vegetables are high in cellulose. And fruits 
like oranges and apples, root vegetables like beets and 
carrots also provide pectin which absorbs even more 
fluid to form especially smooth, soothing bulk. 

Whole grains—and the flour or meal made from them 
—not only contain cellulose, but provide Vitamin B 
complex as well. 

And lots of liquid to make the cellulose bulky— 
about 8 to 10 glasses a day. But remind your patient 
that not all of it has to be water. 


Team them up for appetite appeal— 


Boiled beets take on new interest when they’re served 
in a sauce of orange juice combined with sugar, corn- 
starch, and butter. . 

Apples team nicely with dates. Serve them diced with 
mayonnaise for salad. Or for dessert, stuff cored apples 
with dates and bake in orange juice. 

Currants, raisins, or cranberries make a tasty surprise 
in oatmeal muffins. 


When your patient learns that these bulk-producing 
foods can be made appetizing, he’s likely to make 
them a part of his regular diet and so prevent recur- 
rence of his condition, 


United States Brewers Foundation 


Beer—America's Beverage of Moderation 


An 8-oz. glass of beer supplies about % of the minimum daily requirement of Niacin 
as well as smaller amounts of other B Complex vitamins. (Average of American beers) 


If you’d like reprints of 12 different diets, please write United States Brewers Foundation, 535 Fifth Avenue, New York 17, N. Y, 
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A potent 
choleretic 


Available in 2 1/2-grain and 
5-grain pulvules. 

In packages of 100, 500, 
and 5,000. 

Dosage: Usually 5 to 10 grains 
daily with meals. 


Relieves After-Eating Distress 


(IRON BILE SALTS, LILLY) 


Under the priming influence of ‘Bilron,’ natural bile 
flow and concentration of bile acids are greatly in- 
creased. When symptoms include intolerance to fats, 
constipation, or flatulence, ‘Bilron’ offers effective, 
gratifying relief. Also, ‘Bilron’ dissolves in the small 
intestine at the optimal point for emulsification and 
absorption of fats. 


ELI LILLY AND COMPANY «+ INDIANAPOLIS 6, INDIANA, U.S.A. 
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tartrate is a pentamethonium 
derivative in which the two terminal quaternary 
nitrogen atoms are included in a pyrrolidine ring 
rather than each being trimethylated: 


+N N+ 
CH, CH, * CH; * CH, CH, CH, ~OOC HC 


HOOC HC 


CH OH COO™ CH, 
CH OH COOH 
This substance is an autonomic blocking agent like its 
parent methonium compound. It is longer acting 
and has greater absolute effect on blood pressure, 
coupled with a relatively smaller effect on gas- 
trointestinal motility, than the hexamethonium ion.*~* 

Pentolinium tartrate has been used alone to lower 
blood pressure and thereby to permit ,regression of 
the signs and symptoms associated with severe hyper- 
tension.*° For the malignant phase of hypertension, 
with its poor prognosis,”® the combination of hy- 
dralazine with chemical sympathectomy has offered 
a lengthened and useful existence.*® Although in ad- 
vanced disease vascular damage in the kidney or 
other vital organs may render a lowered blood pres- 
sure potentially lethal, it has always been possible to 
attain near normotension with sufficiently large and 
frequent doses of methonium compounds and sub- 
stituted hydrazine. 

In the hope of obviating or ameliorating the an- 
noying side effects of the previous oral administration 
of hexamethonium chloride, pentolinium tartrate was 
given by mouth to 30 severely hypertensive patients: 
12 had received no previous effective antihyperten- 
sive therapy, 12 had shown low tolerance for hexa- 
methonium chloride in combination with hydrala- 
zine, and 6 had manifested late toxic reactions to 
hydralazine after their blood pressure was well con- 
trolled by such “combined therapy.” Twenty-five of 
these patients began taking pentolinium tartrate in 

*From the Hypertension Division, Department of Internal Medicine, 
Washington University School of Medicine, and Barnes Hospital. 


Supported in part by a Fe oe from the National Heart In- 
stitute, United States Public Health Service, and the Lasdon Foundation. 
¢Instructor in medicine, Washington University School of Medicine; 
assistant physician, Barnes Hospital. 
tAssociate professor of medicine and director of Hypertension Division, 
yeaes on University School of Medicine; assistant physician, Barnes 
ospital. 


THE USE OF PENTOLINIUM TARTRATE WITH AND WITHOUT HYDRALAZINE 
IN THE TREATMENT OF SEVERE HYPERTENSION* 


H. Perry, Jr., M.D.,f Henry A. ScHroeper, M.D.t 


ST. LOUIS, MISSOURI 


Barnes Hospital; the others were all in the last two 
groups and had been studied in detail during prior 
hospitalizations. The mean age of the entire group 
was fifty, with a range of thirty-two to seventy-two 
years; 6 were Negroes, and 13 were females. 


Previousty UNTREATED PATIENTS 


To 12 patients who had received no prior treat- 
ment pentolinium tartrate was given orally six times 
daily. The initial dose was 20 mg.,§ and every day 
the individual doses were increased by 20 mg. until 
there was an appreciable fall in blood pressure. The 
dose that produced the fall was administered every 
four hours for any sitting systolic pressure exceeding 
140. Half was given for pressures from 130 to 140, 
and a quarter for pressures from 120 to 130. At this 
point hydralazine was added in increasing amounts 
to minimize fluctuations in blood pressure and pre- 
vent tolerance to the autonomic blocking agent. Ex- 
cept for the type and amount of autonomic blocking 
agent given, the technic was exactly that previously 
found effective,’ 20 mg. of pentolinium tartrate re- 
placing 125 mg. of hexamethonium chloride. 

Of the 12 patients 9 were in the malignant stages 
of hypertension. All 9 had hemorrhages and exudates 
in their ocular fundi, and 4 had definite papilledema. 
All had a high fixed diastolic pressure, and 6 had a 
mean value over 140. All had laboratory evidence 
of markedly depressed renal function, with an 11 per 
cent mean excretion of intravenously injected phenol 
red in fifteen minutes, and 3 had definite azotemia. 
Five of the 9 were admitted as medical emergencies 
in hypertensive encephalopathy or cardiac failure, 
and of necessity their blood pressures were acutely 
lowered with parenteral autonomic blocking agents 
before a base-line value or control laboratory data 
were obtained. Before entry 2 others had received 


§Throughout this paper dosages of autonomic blocking agents are 
expressed in terms of the salt rather than free ion. The —~ exception 
is Table 3, where intake is compared with excretion, which can only 
reasonably be considered as the free cation. The cation comprises 44.5 
per cent by weight of pentolinium tartrate and 74 per cent of hexa- 
methonium chloride. The pentolinium tartrate was generously supplied 
by Wyeth Laboratories, Philadelphia, and the hexamethonium chloride 
by Burroughs Wellcome and mpany, Tuckahoe, New York, and 
Warner-Chilcott Laboratories, Incorporated, New York City. 
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250 and 1500 mg. of hydralazine per day. The mean 
blood pressure of the 9 on admission was 252 systolic, 
144 diastolic. The most recent mean monthly blood 
pressure in the same patients was 153 systolic, 90 
diastolic.* Their most recent average monthly intake 
of pentoliniurn tartrate was 727 mg., and that of hy- 
dralazine 748 mg. per day.* These patients were 
followed for ‘one to ten months on this therapy 
(Table 1.) 

The other 3 of these 12 patients similarly begun 
on pentolinium tartrate and hydralazine were in the 
severe “benign” stages of hypertension characterized 
by high fixed diastolic pressure and considerable evi- 
dence of renal damage, without hemorrhages, exu- 
dates or papilledema in the ocular fundi. The mean 
blood pressure on admission was 194 systolic, 131 
diastolic. The most recent mean monthly blood pres- 
sure of 141 systolic, 89 diastolic, was effected by an 
average pentolinium dosage of 415 mg. and an 
average hydralazine dosage of 306 mg. per day. 
These patients were followed on this therapy for 
four to eleven months (Table 1). 

The following case report of malignant hyperten- 
sion illustrates the very high drug intake that may be 
necessary to achieve normotension in desperate situ- 
ations. 


Case 1, J.M., a 39-year-old Negro packing-house worker, 
entered Barnes Hospital in 1950 because of an acute febrile 
illness thought to be brucellosis; however, he left before 
definitive diagnosis or treatment was completed. The blood 
pressure was 150/100, and the urine was normal. 

The next admission was in December, 1953, because of 
dyspnea and precordial pain of 1 year’s duration, The blood 
pressure was 246/148; he was dyspneic and orthopneic, with 
rales in the bases of both lungs. The fundi had hemorrhages, 
exudates and papilledema, and cardiomegaly was marked. 
There was no anemia, but significant laboratory findings in- 
cluded a +++ -+ test for albumin and microscopical hema- 
turia. The maximum specific gravity of the urine was 1.015. 
The excretion of intravenously injected phenol red was 18 
per cent in 15 minutes; there was no azotemia. Intravenous 
and retrograde pyelograms were not remarkable; the re- 
sponse to benzodioxane was not abnormal. There was no 
significant fall in blood pressure after administration of Amy- 
tal Sodium, The circulation time from arm to tongue was 
32 seconds. Brucella agglutinins were not found. 

Oral administration of hexamethonium chloride was be- 
gun, and within 3 days the blood pressure was twice re- 
corded as 150/90. Because of nausea, distention and as- 
thenia the patient refused further therapy and was dis- 
charged, essentially unchanged, to be followed as an out- 
patient on a daily dose of 500 mg. of hydralazine and 100 
mg. of the crude root of Rauwolfia serpentina. 

Five months later he entered the hospital as an emer- 
gency because of congestive heart failure. He was appre- 
hensive and orthopneic. The fundi again were found to have 
Grade 4 changes of hypertensive retinitis (Keith—-Wagener). 
Respirations were 30, and there were rales in the lower half 
of both lung fields, with dullness on the right. The blood 
pressure was 240/140. There was an irregular apical pulse 
of 98, with a deficit of 16 at the wrist. As before, the heart 
was enlarged. There was moderate venous distention; the 
liver edge was palpable 3 cm. below the right costal margin, 
and bilateral pedal edema was present. Urinalyses were un- 
changed except that the excretion of intravenously injected 


*Since each of the 30 patients considered in this communication takes 
his own blood pressure in a sitting posture five times a day to gauge 
the dosage of pentolinium tartrate, the individual monthly pressure and 
dosage means during treatment are the average of approximately 150 
recordings. These individual means are then further consolidated into 
group means. Similar values cited throughout the paper were obtained 
in the same manner. 
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phenol red was only 5 per cent in 15 minutes, The nonpro- 
tein nitrogen was 50 mg. per 100 cc. of plasma,t and the 
red-cell count was only 3,500,000. The venous pressure was 
equivalent to 215 mm. of saline solution. With morphine, 
aminophylline and digitalis the symptoms and signs slowly 
improved, and the patient lost 9.1 kg. Since he continued 
to refuse combined hexamethonium and hydralazine therapy, 
he was discharged on digitalis and 1500 mg. of hydralazine 
and 1 mg. of reserpine a day. 

Three weeks later he was again admitted to the hospital 
as an emergency with considerable respiratory distress, ana- 
sarca and oliguria. He had obvious Cheyne—Stokes respira- 
tions, The blood pressure was 220/150. The fundi were 
unchanged except for many fresh hemorrhages. There were 
rales throughout both lungs, with fluid at both bases. The 
heart was enlarged, the border of cardiac dullness extending 
to the anterior axillary line, and there was a regular rhythm 
with a diastolic gallop and a short blowing diastolic mur- 
mur over the aortic area. Hepatonegaly was again noted; 
there was ascites, with marked bilateral pedal edema, Rou- 
tine laboratory studies revealed nothing new except a de- 
crease in the red-cell count to 3,000,000 and an increase in 
the nonprotein nitrogen to 71 mg. per 100 cc. He now 
agreed to oral pentolinium therapy. The amount was grad- 
ually increased to 2500 mg. daily in divided doses. To this 
was added a maximum of 300 mg. of hydralazine every 4 
hours. The blood pressure with the patient sitting fell to 
135/95, with moderate asthenia as the major side effect. 
During the next 10 days he was ambulated, and to assure 
adequate renal filtration the blood pressure was maintained 
at a compromise level of 170/110 on an average of 200 mg. 
of hydralazine and a maximum of 300 mg. of pentolinium 
tartrate 6 times a day by mouth. 

At discharge he had lost 14.5 kg.; there were no further 
signs of congestive heart failure. The final nonprotein nitro- 
gen level was 27 mg. per 100 cc. Exudate and papilledema 
were much less noticeable, and there were no fresh hemor- 
rhages in the fundi. Four months after leaving the hospital 
he was working and felt well; the mean systolic pressure 
was 155 (he had not learned to take his diastolic pressure), 
and the mean daily intake of pentolinium tartrate and hy- 
dralazine was 929 and 1000 mg. respectively (Fig. 1). 


Patrents Previousty Recervinc Comspinep THERAPY 


For 12 patients receiving combined antihyperten- 
sive therapy consisting of hexamethonium chloride 
and hydralazine, as previously described," the former 
was replaced by a fifth the amount of pentolinium 
tartrate. For 10 of them, unpleasant side effects had 
prevented a sufficient hexamethonium intake; for 2, 
adequate autonomic blockade had resulted in unusu- 
ally severe and persistent side effects. Six of these 
patients were in the malignant, and 6 were in the 
severe “benign” stage of hypertension. [n all the 
former and half the jatter the substitution was made 
during hospitalization. Each patient remained on 
approximately the previous constant oral dose of hy- 
dralazine four or five times a day and a simultaneous- 
ly administered variable dose of a ganglionic blocking 
agent adjusted to give the desired blood pressure. 
Under such conditions it was possible to compare 
hexamethonium and pentolinium potencies. On the 
average a mean daily dose of 2315 mg. of hexa- 
methonium chloride by mouth was replaced by 485 
mg. of pentolinium tartrate. With the change in 
drug the mean blood pressure fell from 173 systolic, 


+The maximal normal level of nonprotein nitrogen in the blood after 
deproteinization by zinc hydroxide as used here® is 26 mg. per 100 cc. 
The low value is due to precipitation of glutathione, ergothioneine, 
uric acid and perhaps other substances that are not precipitated by the 
more usual phosphotungstic acid procedure. 
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102 diastolic, to 156 systolic, 94 diastolic (Table 1).* blood pressure because it produced relatively fewer 
Although in general pentolinium tartrate was more and milder undesirable side effects, it occasionally 
effective than hexamethonium chloride in lowering led to a marked increase in blood-pressure fluctua- 


Taste 1. Dosage, Length of Therapy and Blood Pressure, before and afizr Treatment, for Patients Receiving Pentolinium 
Tartrate. 


No. or Sratus Previous SITUATION Present SITUATION Ratio oF Duration Averace SysTouic 
PATIENTS Pento- or Pento- DeviATION 
Treat- LINIUM LINIUM 
MENT TARTRATE 
To Hexa- MENT 
METHONIUM 
CHLORIDE 


BLOOD BLOOD DOSAGE DOSAGE BLOOD DOSAGE DOSAGE ON ON 
PRESSURE PRESSURE OF OF PRESS URE OF OF PENTO- HEXA- 
HEXAMETH- HYDRALA- PENTO- HYDRALA- LINIUM METHONI- 
ONIUM ZINE LINIUM ZINE UM 


TARTRATE 


mg./day mg./day 


CHLORIDE 


mg./day mg./day 


Initial therapy, pentolinium tartrate and hydralazine: 


9 Malignant 
hyper- 
tension: 
Mean 252/144 153/90 727 748 6.1 
Range 203-300 106-167 206-1239 250-1000 1-10 


120-170 111-73 


141/89 415 306 7.3 
186-201 128-150 121-714 125-625 
125-135 85-98 
Present pentolinium tartrate therapy because of side effects with hexamethonium: 


6 Malignant 
hyper- 
tension: 
245/141 178/103 2470 625 162/94 568 560 0.23 6.8 20 18 


190-276 155-222 600-4500 75-1000 140-178 0.07-0.33 15-34 
120-160 79-144 84-115 


194/131 


16 16 
14-21 12-21 


2159 569 
750-2450 400-750 


149/94 
130-160 


212/122 
190-240 


168/101 
130-187 


Range 


105-150 80-115 80-115 
Present pentolinium tartrate therapy because of hydralazine toxicity: 
2 on hydral- 
therapy: 
Malignant 
hyperten- 
sion 230/140 162/92 3255 500 160/80 120 100 0.04 10 14 14 


145/75 


200/101 


910/135 


Benign hy- 
perten- 
sion 242/118 175/85 1330 500 170/85 300 -- 0.23 8 19 15 


Malignant 
hyperten- 
( sion 250/150 142/91 2497 500 169/98 1242 _ 0.50 4 26 8 
' Benign hy- 
perten- 
sion 238/120 157/80 2003 750 177/92 954 0.48 ll 27 ll 


*That the patients in the malignant stages needed considerably less tion that was not controlled by a rearr angement in 


pentolinium tartrate than the 9 similar patients in the preceding group the dosage schedule. In 2 of the 12 patients the daily 
may be correlated with the stage of therapy, the latter having just begun Lae ‘ : ‘ 
treatment and some of the former having taken drugs sufhciently long variation of systolic pressure in the hospital was regu- 


i yhat | lionic blocking agent than was neces- 4 
larly 100 to 150. Because of the frequent swings 


ES 
3 Severe “‘be- 4 
nign” 
hyperten- 
sion: 
% 
6 Severe ‘‘be- af 
nign”’ 
hyperten- 
sion: 
60-785 250-750  0.08-0.32 2-11 
q 
ate 
sion 175/85 2309 750 300 250 0.13 10 17 14 
2 on reser- : 
pine 
therapy: 
Malignant 
hyperten, 
sion 167/92 —1000 342 6156/93 — 0.31 12 25 23 
j 
2 on sodium 
azide 
therapy: 
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between hypotension and extreme hypertension, hex- 
amethonium chloride was reinstituted, with some in- 
crease in mean blood pressure but with marked 
diminution in daily systolic variation, in 1 case to 
less than 25. In another patient of this group marked 
fluctuations were present but did not make it neces- 
sary to discontinue pentolinium. The vasomotor in- 
stability was most evident initially and when mean 
blood pressure had been poorly controlled with hexa- 
methonium chloride but was lowered with pento- 
linium tartrate.* 
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12 patients considered in this group. On hexametho- 
nium chloride the average systolic deviations varied 
from 12 to 23 mm, (mean 16) ; on pentolinium tar- 
trate the corresponding extremes were 14 and 34 
(mean 18). Similarly, average diastolic deviations 
varied from 6 to 12 (mean 9) on hexamethonium 
chloride and 6 to 17 (mean 10) on pentolinium tar- 
trate. Obviously, neither the lower limit nor the 
average of the deviation was different for the two 
drugs. The only definite difference was in the case 
reported below, in which the average monthly systolic 


6-22 


Ficure 1. Medication and Blood Pressure As a Function of Time in Case 1. 
The bar graph represents drug intake. Hydralazine (5968) is black, hexamethonium chloride (C,) is white, and pentolin- 
ium tartrate (Cs) is crosshatched. The line graph represents blood pressure. The solid dots indicate systolic, and the open 
dots diastolic pressure. Each dot is the average of at least six pressures taken in the sitting position by nurses every day. 
Three separate hospitalizations are indicated by breaks in the time line. Between the first and second admission the patient 
was taking 100 mg. of the crude root of R. serpentina and 500 mg. of hydralazine a day. Between the second and third ad- 
missions he was taking 1 mg. of reserpine and 1500 mg. cf hydralazine a day. 


The average deviation from mean blood pressure 
was Calculated in an attempt to quantitate vasomotor 
instability. For 5 patients who changed ganglionic 
blocking agents at home, the effect of the two drugs 
was determined under identical conditions and with- 
out any time lag. During the month before and after 
the change in medication both the mean pressure and 
the average deviation were calculated for each pa- 
tient separately. Included among these 5 patients 
were the 2 who could not tolerate pentolinium tar- 
trate in the hospital; they later tried it at home, where 
it again produced marked systolic fluctuations. For 
the other 7 in the group the month before and the 
month after hospitalization were similarly compared. 
A total of 3360 sitting pressures were used for the 

*For 3 patients of the 12, in the previously mentioned group whose 
therapy was begun with pentolinium tartrate, systolic fluctuations were 
striking, causing hexamethonium chloride to be substituted in 1. When 


this man tried pentolinium tartrate again at home the average systolic 
deviation rose from 12 to 24 


variation increased from 14 to 26 in the hospital and 
14 to 34 at home with the substitution of pentolinium 
tartrate for hexamethonium chloride, The corre- 
sponding increases in average monthly diastolic vari- 
ations were from 8 to 16 and from 10 to 18. Two 
other patients had suggestive increases in systolic vari- 
ation from 15 to 20 and from 17 to 21 with the change 
in blocking agent; however, there was no correspond- 
ing instability in diastolic pressure. The other 9 pa- 
tients showed no more than a 2-mm. difference in 
average systolic or diastolic deviation with the change 
in drugs (Table 1) 

The following case concerned one of the patients 
alternately given hexamethonium chloride and pento- 
linium tartrate, with a decrease in mean blood pres- 


For 3 patients of the 12, in the previously mentioned group whose 
therapy was begun with pentolinium tartrate, systolic fluctuations were 
striking, causing hexamethonium chloride to be substituted in 1. When 
this man tried pentolinium tartrate again at home the average systolic 
deviation rose from 12 to 24. 
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sure and a concomitant marked increase in daily 
fluctuations with the latter: 


Case 2. R.P., a 40-year-old farmer, was asymptomatic in 
1946 although he was found to have a blood pressure of 
190/130 with questionable cardiomegaly and Grade 
changes of hypertensive retinitis (Keith-Wagener). At that 
time a trace of albuminuria was found. Intravenous pyelog- 
raphy was not remarkable. There was no azotemia; 30 per 
cent of intravenously injected phenol red was excreted with- 
in 15 minutes, and an electrocardiogram was within normal 
limits. No treatment was instituted. 

Early in 1953 failing vision, paroxysmal nocturnal dyspnea 
and nocturia were noted. Exertional dyspnea and pedal 
edema appeared within § months. In May, 1954, he entered 
Barnes Hospital with normal vital signs except for a blood 
o— of 250/164. Fundoscopic examination revealed 

emorrhages and exudates, with blurring of the disk mar- 
gins but without definite papilledema. The lungs were clear 
except for rare rales at the right base; the heart was en- 
larged, the border of cardiac dullness extending to the left 
anterior axillary line, without murmurs, gallop or arrhyth- 
mia, The liver edge was palpable 4 cm. below the right 
costal margin, and there was marked pedal edema. Uri- 
nalysis showed a +++ test for albumin, with microscopical 
hematuria. The hemogram was normal except for a white- 
cell count of 14,000, with some shift to the left. The non- 
protein nitrogen was 37 mg. per 100 cc.; 15 per cent of in- 
travenously injected phenol red was excreted within 15 min- 
utes. The circulation time was 45 seconds from arm to 
tongue, and the venous pressure was equivalent to 228 mm. 
of saline solution. 

During a week of bed rest in the hospital the average 
blood pressure, as taken by the nurses with the patient 
supine, was 248/163. He was therefore begun on increas- 
ing doses of oral hexamethonium chloride, which lowered 
the mean blood pressure to 202/123 in 10 days. Hydralazine 
was then added in increasing doses. Nevertheless, after a 
month in the hospital, he was taking 1.0 gm. of hydralazine 
and 3.0 gm. of hexamethonium chloride by mouth each day 
to maintain a blood pressure of 207/127. At this point 1.0 
gm. of pentolinium tartrate per day in divided doses was 
substituted as the ganglionic blocking agent; hydralazine was 
continued without change. On this regimen the mean blood 
pressure temporarily fell to 181/106; however, systolic fluc- 
tuations of over 100 and diastolic fluctuations of over 75 
within 4 hours became frequent. After 17 days of rearrange- 
ment of the pentolinium dosage schedule in an unsuccessful 
effort to level out the blood-pressure curves, hexamethonium 
chloride was reinstituted in approximately the previous dos- 
age, resulting in a high but relatively nonfluctuating blood 
pressure, with a mean value of 217/136 for the final 11 
days of hospitalization. 

After discharge at the patient’s request drug intake de- 
clined, and the blood pressure rose. Oral administration of 
pentolinium tartrate was therefore begun again. On 300 
mg. 4 times a day the mean weekly pressure fell to 160/87. 
Five months later he was taking an average of 0.85 gm. of 
pentolinium tartrate and 1.00 gm. of hydralazine per day, 
with a mean blood pressure of 157/93. Asthenia and occa- 
sional hypotensive episodes persisted, but constipation, dry 
mouth and difficulty with vision had decreased. By then the 
average variation in systolic pressure from its mean value 
was 30 mm, This figure was 26 immediately after ad- 
ministration of pentolinium tartrate was begun for the Ist 
time and 34 immediately after the 2d attempt with this 
drug. Just before hexamethonium chloride was discontinued 
the figure was 14 mm. on both occasions (Fig. 2). 


Patients wirH DELAYED Toxiciry FROM HyDRALAZINE 


In 3 patients originally in the malignant and 3 in 
the severe “benign” stages of hypertension, whose 
average blood pressure before treatment had been 
231 systolic, 131 diastolic, and who had been well 
controlled with hexamethonium chleride and hydral- 


azine by mouth, collagen disease developed.**-** Be- 
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fore this complication the mean blood pressure on 
therapy had been 163 systolic, 88 diastolic, and the 
mean daily intake had been 2063 mg. of hexametho- 
nium chloride and 557 mg. of hydralazine. With the 
advent of this syndrome the mean blood pressure 
fell to 142 systolic, 79 diastolic, despite a reduction 
in average hexamethonium chloride dosage to 778 
mg. and in hydralazine dosage to 276 mg. per day. 
Only the 2 patients with the mildest and least typi- 
cal symptoms of collagen disease continued to take 
even small amounts of hydralazine, and the intake 
was diminished to a third and a fifth of the previous 


Ficure 2. Medication and Blood Pressure As a Function 
of Time in Case 2. 
The conventions are the same as those in Figure 1, with the 
addition that the vertical crosshatching indicates the average 
daily deviation in systolic pressure. The decrease in mean 
blood pressure and the accompanying increase in average 
systolic deviation during pentolinium therapy is evident. 
Blood pressures were all measured in the sitting position six 
times a day by nurses in the hospital and five times a day 
by the patient at home. 


optimum level. To this were added small amounts of 
pentolinium tartrate as the ganglionic blocking agent. 


The result was better control of blood pressure than 


previously (Table 1); moreover, the arthritides, 
which had been the major complaint, lessened mark- 
edly. 

In 2 patients with moderately severe manifesta- 
tions of delayed hydralazine toxicity the offending 
drug was discontinued, with regression of the stigmas 
of multiple-system disease. Treatment was then at- 
tempted with reserpine in addition to relatively large 
amounts of pentolinium tartrate in place of hexa- 
methonium chloride. Here, the previous degree of 
control was approximated (Table 1). 

In the 2 patients with the most cute manifesta- 
tions of delayed hydralazine toxicit , the drug was 
discontinued, with rapid disappearance of the evi- 
dence of collagen disease and a quick return to hy- 
pertension. Sodium azide,*’ in increasing doses up to 
1.25 mg. five times a day combined with very large 
amounts of pentolinium tartrate, could not control 
the blood pressure adequately (Table 1). The mean 
blood pressure does not fully indicate the failure of 
control because a variable systolic pressure has re- 
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placed a stable one. Of the 6 patients considered 
these 2 had originally obtained the best response to 
therapy; their blood pressures had been lower and 
more stable, and, moreover, they had lost all the 
original unpleasant side reactions to the treatment. 

It is interesting to note the fourth column from 
the right in Table 1, in which the pentolinium and 
hexamethonium intakes are compared. The pair of 
patients who continued with small amounts of hy- 
dralazine obtained improved control of blood pres- 
sure with an average of less than a tenth as much 
pentolinium tartrate as their previous dose of hexa- 
methonium chloride. On the other hand the 4 pa- 
tients who discontinued hydralazine did not maintain 
the previous level of blood pressure with almost 40 
per cent as large an intake of pentolinium as of hexa- 
methonium. The 12 patients without hydralazine 
toxicity required a mean of 21 per cent as much 
pentolinium tartrate as hexamethonium chloride. 

The following case is typical of those in which 
sodium azide was given. 


Case 3. I.W., a 32-year-old housewife, was first admitted 
to Barnes Hospital in February, 1953, because of severe 
frontal headaches associated with nausea and vomiting of 
2 years’ duration. The history indicated that the systolic 
blood pressure had exceeded 240 during this period. ‘he 
sole other symptom was nocturia for 5 years. On entry she 
was in no distress, and the vital signs were normal except for 
a blood pressure of 251/152. Hemorrhages, exudates and 
papilledema were seen in the ocular fundi. The lungs were 
clear to percussion and auscultation. The heart was en- 
larged, the border of cardiac dullness extending 10.5 cm. 
to the left of the midsternal line; a precordial systolic mur- 
mur was noted, but no gallop was heard. There were no 
abdominal masses and no tenderness. Pedal edema was not 
present. Urinalysis revealed a ++ test for albumin and 
microscopical hematuria. The nonprotein nitrogen was 31 
mg. per 100 cc.; 7.5 per cent of intravenously injected 
phenol red was excreted in 15 minutes. Combined therapy 
with hydralazine and hexamethonium chloride orally every 
4 hours resulted in a temporary drop in blood pressure to 
120/75 for several days, with a concomitant rise in nonpro- 
tein nitrogen to 41 mg. per 100 cc. After 3 weeks in the 
hospital the albuminuria had diminished to only a trace, the 
blood pressure averaged 145/95, and the azotemia had en- 
tirely disappeared. The patient was discharged on a dosage 
schedule calling for 100 mg. of hydralazine and a variable 
amount — up to 500 mg. — of hexamethonium chloride 
every 4 hours, depending on the blood pressure in the sitting 
position. 

She remained entirely symptom free, and the mean weekly 
blood pressure varied between 138/89 and 144/95 for 7 
months, when a definite drop of about 20 mm. in both sys- 
tolic and diastolic pressures occurred and persisted despite 
the halving of both the hexamethonium and the hydralazine 
intake. The insidious onset of anorexia was noted at about 
this time. Two months later severe swelling and pain in the 
joints of the hands appeared within 5 days. After a week 
of severe arthritic symptoms the temperature in the out- 
patient department was recorded as 102.2°F., and the blood 
pressure as 120/70; a tender liver edge was palpable. The 
white-cell count was 4000. The nonprotein nitrogen was 41 
mg., and the globulin was 2.8 gm. per 100 cc. The cephalin- 
cholesterol flocculation was ++++, and the corrected 
sedimentation rate was 54 mm. per hour. In the peripheral 
blood many cells typical of lupus erythematosus were found, 

Since the abnormal signs, symptoms and laboratory find- 
ings persisted despite reduction of the hydralazine to 125 
mg. per day, the patient was readmitted to the hospital in 
May, 1954. The vital signs were within normal limits ex- 
cept for a blood pressure of 192/104. There was no objec- 
tive evidence of arthritis, although she complained of pain. 
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No hemorrhages or exudates were seen in the ocular fundi, 
and the disks appeared normal. The lungs were clear to 
auscultation. Cardiomegaly was unchanged. The cervical 
lymph nodes were enlarged; a tender liver edge was felt 3 
cm. below the right costal margin, and the spleen was easily 
palpable. There was no edema. The red-cell count was 
3,600,000, and the white-cell count 5400; a +++ test 
for albumin and microscopical hematuria were found. The 
nonprotein nitrogen was 29 mg. per 100 cc., and the ex- 
cretion of intravenously injected phenol red was 10 per 
cent in 15 minutes. Cephalin-cholesterol flocculation was 
++-++, and the thymol turbidity was 13.5 units. A 
smear of peripheral blood continued to show a great many 
cells typical of lupus erythematosus. Hydralazine was dis- 
continued, and a substitute (Ba 13050) was begun. The 
patient complained of a definite increase in joint pain within 
72 hours, and tender indurated subcutaneous nodules ap- 
peared, Because symptoms were increasing and control of 
the blood pressure had not been achieved this drug was 
stopped after 8 days. Simultaneously, hexamethonium chlo- 
ride was replaced by pentolinium tartrate, on which the 
mean blood pressure fell considerably but daily fluctuations 
increased. Increasing oral doses of sodium azide were begun 
as a substitute for hydrajazine, without any effect. After tak- 
ing pentolinium tartrate for 3 weeks she requested hexa- 
methonium chloride again before being discharged. A def- 
inite rise in both systolic and diastolic pressure foliowed, ac- 
companied by a decrease in fluctuation. 

Because of the steadily mounting hypertension she was 
persuaded to try pentolinium tartrate again at home. The 
result was a dramatic fall in mean blood pressure, coupled 
with a doubled average systolic deviation from this mean 
(Table 2 and Fig. 3). 


RENAL Excretion 


Urinary pentolinium recovery was measured in 2 
patients with dual objects in mind. The first was to 
compare the percentage of ingested hexamethonium 
and pentoiinium ions that was excreted renally. The 
second was to compare the amount of pentolinium 
put out by the kidney after parenteral as opposed to 
oral adininistration. 

The principle of pentolinium assay involved the 
precipitation of a water-insoluble reineckate, its solu- 
tion in acetone and mensuration of the resultant red 
color.** The method was essentially the one previ- 
ously used for hexamethonium assay in urine.’® The 
only variation was necessitated by the low solubility 
of pentolinium reineckate in acetone. The aliquot of 
urine was limited to one containing less than 0.1 
millimol (23.9 mg.) of pentolinium ion so that all the 
corresponding reineckate could be dissolved in five 
successive 20-cc. portions of acetone, which were then 
pooled and read at a wave length of 525 millimicrons 
on the Beckman spectrophotometer. Under these 
conditions it was found that an optical density of 
0.200 was equivalent to a 0.94-millimol concentra- 
tion of either methonium ion—0.094 millimols per 
100 cc. of acetone (Fig. 4). The necessarily low 
optical density of the solution of pentolinium in ace- 
tone exaggerated technical errors only slightly so that 
recovery of known amounts of the drug added to nor- 
mal urine approximated that previously reported for 
hexamethonium ion.** 

The first patient was a thirty-seven-year-old phy- 
sician with severe benign hypertension. In the hos- 
pital mean pretreatment blood pressure at rest in the 
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supine position was 201 systolic, 133 diastolic. Hexa- agent. With inception of therapy the blood pressure : 
methonium chloride was given in increasing doses for promptly fell to approximately 180 systolic, 120 .. 


TaBLe 2. Mean Blood-Pressure and Systolic Fluctuation in Case 3.* 


Periop Dosace or Dosace oF DosacE OF DosacE oF Dosace oF BLoop AVERAGE 
HexaMe- PENTOLINIUM HypraLazinE Ba 13050} Soprum Press uRE SysToLic 
THONIUM TARTRATE AZIDE Deviationt 
CHLORIDE 
mg./day mg./day " mg./day mg./day mg./day 
Ist hospital admission 896 214/132 20 
(early) 
Ist hospital admission 1280 490 "138/88 15 
(late 
6 mo. after discharge 2240 500 144/94 8 
(good control) 
1 yr. after discharge 464 125 124/74 5 
(collagen disease ) 
2d hospital admission 1900 437 183/107 10 
(early) 
2d neeoheet admission 508 2.07 146/96 22 
(middle ) 
2d admission 2330 3.91 172/107 10 
ate 
: 2 wk. after discharge 5000 5.00 194/114 13 
10 wk. after discharge 1270 6.25 161/100 26 


*Every figure mean for representative wk., each value beirg consolidaticn of 35 reeordings, except for 2d hospital admission (late), which repre- 
sents entire 3-day period of hospitalization after h th chloride restarted. 

tSulfur-containing pyridazine substitute for hydralazine. 

tSimple measure of daily blood-pressure fluctuation, equaling mean difference between individual readings and average value. 


nine days, when i was replaced by pentolinium diastolic, where it remained for a week, finally falling 
tartrate. Hydialazine was instituted, and the dose to normal levels after a fortnight. The hexame- 


Hospito! | Control | Collagen Disease | Hospital 
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Ficure 3. M:dication and Blood Pressure As a Function of Time in Case 3. 
The conventions are the same as those in Figure 1, with the addition of two drugs, both shown as open bars containing a 
designation. The number 13050 indicates a trimethylated, sulfur-containing pyridiazine derivative, and NaN; indicates so- 
dium azide. Blood pressures were all taken in the sitting position — six times a day by nurses in the hospital and five times 

a day by the patient at home. 

Four separate periods, varying from fourteen to thirty-seven days, are considered. The first is the initial hospital admission 
when antihypertensive therapy was instituted. The second is a representative fortnight of good control, when asymptomatic 
normotension was present. The third is a fortnight of lowered blood pressure despite diminished intake of medication ae 
after acute arthritis had appeared. The fourth is the second hospital admission, during which hydralazine wa; stopped and - | 
two ineffective agents substituted for it. During this admission the ganglionic blocking agent was switched from hexa- 4 
methonium chloride to pentolinium tartrate and back again. (Table 2 lists the average systolic deviation for this patient.) 


increased stepwise according to the usual scheme’! thonium recovery was in the usual range,** approxi- 
without regard to the change in autonomic blocking mating 5.3 per cent of the daily oral intake, whereas 


Big 
: 
if 
| 
i | 
a 
0 
1.0m. 
} 
5968 
% 
220 
i 


Bes 


1064 THE NEW ENGLAND JOURNAL OF MEDICINE 


the pentolinium recovery was much higher, amount- 
ing to 36 per cent (Table 3).* 

The second patient was a twenty-five-year-old 
laborer whose illness had begun three months before 
hospital entry with emesis followed by pedal edema 
and then dysuria. On admission the blood pressure 
was 264 systolic, 150 diastolic. There were hemor- 
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Ficure 4. Plot of 525-Millimicron Optical Density As a 
Function of Methonium Reineckate Concentration in Ace- 
tone. 


The open circles indicate the values for pentolinium, and the 
solid circles the values for hexamethonium ions. The two 
sets of data were simultaneously obtained by the addition of 
20 cc. of fresh saturated ammonium reineckate to 100 cc. of 
known concentrations of each methonium salt, the water- 
insoluble methonium reineckate then being filtered, washed 
and redissolved in five successive 20-cc. portions of acetone, 
which were then pooled, and the optical density read at 525 
millimicrons on the Beckman spectrophotometer. For low 
concentrations the curves are identical for the two me- 
thonium ions, The solubility of hexamethonium reineckate in 
acetone is sufficiently high that there is no practical chance 
of achieving saturation. The solubility of pentolinium 
reineckate, however, is markedly less, and care must be taken 
to avoid falsely low assay values as a result of leaving some 
undissolved on the filter. The slight slope of the final seg- 
ment of the pentolinium curve is presumably due to incom- 
plete saturation, although the possibility of more than one 
component in the solution cannot be excluded. 


rhages, exudates and papilledema in the ocular fundi, 
and cardiomegaly and a gallop rhythm were present; 
anasarca was evident. Examination of the blood re- 
vealed a red-cell count of 3,650,000 and a white-cell 
count of 28,900. Urinalysis showed a +++-+ test 


*The mean values cited in the text were obtained from the. final line 
of Table 3. The eight values comprising this line are five-day totals 
obtained by addition of the enclosed figures in each column. The pe- 
riods were chosen so as to be as comparable as possible without injecting 
any unnecessary uncertainty from possible overlapping. In the patient 
with severe benign hypertension the first four days of methonium ther- 
apy were not included because of rapidly changing conditions generated 
by the institution of treatment. The two days when both agents were 
given, pentolinium tartrate being substituted for hexamethonium chlo- 
ride, are also omitted because of some uncertainty about how much of 


each agent was present in the urine. 
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for albumin. The nonprotein nitrogen was 49 mg. per 
100 cc. A muscle biopsy was positive for periarteritis 
nodosa. Symptomatic improvement followed the ad- 
ministration of 300 mg. of cortisone per day and 10 
to 15 mg. of hexamethonium chloride parenterally 
every two hours, with an initial reduction of blood 
pressure to 160 systolic, 110 diastolic; however, with- 
in ten days hypertension (blood pressure of 200 sys- 
tolic, 140 diastolic) was temporarily re-established 
and remained for the next ten days despite an in- 
crease in autonomic blocking agent to.as much as 40 
mg. of pentolinium tartrate intramuscularly every 
two hours. At this point increasing amounts of so- 
dium azide were added. Table 3 gives the mean 
blood pressure and total antihypertensive drug thera- 
py, as well as pentolinium recovery by days some- 
what later during the period of change from par- 
enteral to oral medication. The apparent recovery 
of parenterally administered pentolinium ion was 
over 99 per cent in the interval chosen, and that of 
orally administered drug was 22 per cent.f With the 
failure of sodium azide, hydralazine was substituted. 
At the time of discharge from the hospital after four 
months of therapy this man was weak but had no 
specific symptoms without cortisone. The blood pres- 
sure averaged 121 systolic, 67 diastolic, on 100 mg. 
of pentolinium tartrate and 100 mg. of hydralazine 
orally four times a day. 


Discussion 


As a chemical sympathectomizing agent pentolin- 
ium tartrate demonstrated a limited but definite im- 
provement over other methonium salts for some, but 
not for all, patients. By weight it was approximately 
five times as effective in lowering elevated blood 
pressure as hexamethonium chloride; ion for ion it 
was ten times as powerful. Although every un- 
pleasant manifestation of autonomic blockade has 
been observed, there usually was relatively less para- 
sympatholysis and hence fewer and milder untoward 
reactions. It was most useful in persons with very 
severe hexamethonium side effects, particularly those 
who needed the greatest amounts of that drug for 
effective control of blood pressure. Unfortunately, 
the vasomotor instability accompanying normoten- 
sion in occasional patients requiring large hexame- 
thonium dosages was often more frequent and per- 
sistent with pentolinium tartrate. 

Substituted hydrazines remain unique substances 
without which we have been unable to control the 
most severe stages of hypertension, even with enor- 
mous doses of blocking agents. A difficult therapeutic 
problem is the patient in whom acute arthritis or dis- 
seminated lupus erythematosus has developed after 
hydralazine.‘*** Pentolinium salts are no more potent 
than other methonium compounds in preventing a 
recrudescence of hypertension in a recalcitrant form. 


+See footnote to previous case. The two five-day periods were chosen 
so as to be contiguous. 
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For a pair of such patients considered here, perto- 
linitum ion combined with continued hydralazim: re- 
sulted in improved blood-press:.ce cuntrol; however, 
the tendency to low blood pre:sure that accompanies 
collagen disease of this etiology in chemicai!y symypa- 
thectomized patients'® suggests that the process may 
not have completely regressed. On the average this 
pair required only a tenth as much pentolinium tar- 
trate as hexamethonium chioride and a fourth as 
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apparently found up to 20 per cent of orally admin- 
is.ered pentolinium tartrate in the urine of aniraals.° 
The increased pentolinium absorption may be a fac- 
tor in iis righ potency; however, the fivefold differ- 
ential betwee the two agents injected parenterally® 
suggests that the urinary recoveries of orally admin- 
istered pentolinium ion here reported may have been 
unusually high. Metabolism of methonium ions by 
liver may explain pharmacoiogic variations.”° 


Taste 3. Urinary Recovery of Pentolinium Ion in 2 Patients. 


PATIENT WITH Noposa 


Day Patient wiTH S* vere Benton HyPErTENSION 
PRESSURE NIUM ION* LINiIUM PRESSURE 1ont 10N* LINIUMt LINIUM* 
mg./day mg./day mg./day mg./day mg./day mg./day mg./day mg./day mg./day mg./day 
1 206/134 157/114 121 0.84 10.3 
2 183/129 278 0.00 166/119 125 0.88 72.9 
3 196/116 834 1.03 175/124 130 1.22 95.9 
4 180/119 1,388 6.61 175/126 130 1.29 154.0 
5 176/116 1,850 59.0 174/133 Boe 1.62 112.0 
6 180/115 2,220 75 157.0 180/135 114 1,29 130.0 
7 183/125 2,220 225 306/2 185/133 167 1,94 166.0 
8 180/123 2,220 375 306/2 171/129 100 1.78 117.0 
9 175/109 2,220 500 108.0 171/126 138 1.62 121.0 
10 172/116 2,220 600 160.0 163/129 g 2.59 94.6 
ll 175/123 1,666 133 600 105.0 173/133 416 3.23 87.2 
12 166/111 555 400 600 61.7 13.9 168/121 396 1.94 164/2 
13 156/106 56 600 106.0 176/129 359 3.55 164/2 
14 138/93 312 600 82.2 178/133 534 3.55 101.0 
15 139/104 156 550 63.1 
16 133/85 133 625 76.3 
17 138/86 200 625 84.9 
Totals of 
11,100 1,157 731.0 413.0 648 2,064 646.0 447.0 
*By mouth. 
+By intramuscular injection. 
__ fAttempt to distinguish h th & p | ions by their differential acetone solubility & hence by different rates of removal from 


filter. 


much hydralazine as previously. In sharp contrast 
the dozen patients without evidence of hydralazine 
toxicity needed a fifth as much pentolinium tartrate 
as hexamethonium chloride although their hydrala- 
zine intake remained unchanged. A further compari- 
son revealed that the other 4 patients who manifested 
hydralazine toxicity and whose hydralazine was 
therefore discontinued failed to achieve their pre- 
vious degree of blood-pressure control with a pento- 
linium ‘dosage almost two fifths that of their prior 
hexamethonium intake. 

About 5 per cent of ingested hexamethonium chlo- 
ride is excreted unaltered by the kidneys.** In 2 pa- 
tients the recovery of pentolinium tartrate was al- 
most sixfold greater, being reminiscent of the curious 
observation that hexamethonium tartrate is better 
absorbed than the chloride in human beings.’® Wien 


SUMMARY 


Twenty-four patients in severe “benign” and ma- 
lignant stages of hypertension were treated with 
pentolinium tartrate and hydralazine. When begun 
before the appearance of frank uremia, the combina- 
tion gave satisfactory control of the worst cases of 
hypertension. Although quantitatively more potent 
in its effect on blood pressure, pentolinium tartrate 
was qualitatively similar to other methonium com- 
pounds. Sometimes it produced marked variations in 
systolic pressure. Six patients in whom collagen dis- 
ease had followed the administration of hydralazine 
were given pentolinium tartrate combined with other 
drugs, with varying results. 


We are indebted to Betty F. Perry for the extensive mathe- 
matical calculations involved. 
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A STUDY OF ILLNESS IN A GROUP OF CLEVELAND FAMILIFS* 
VIII. Relation of Tonsillectomy to Incidence of Common Respiratory Diseases in Children 


Lois P. McCorkte, M.D.,¢ G. Hopncres, M.D.,t Grorce F. Bapcer, M.D.,§ 
Joun H. S. Jorpan, Jr., M.D.|| 


CLEVELAND, OHIO 


"THE question of whether or not an excessively 
large number of common respiratory infections, 
chiefly “common colds,” in a child constitutes an in- 
dication for tonsillectomy continues to receive a 
variety of answers.’“* Most recent lists of indications, 
however, do not include the frequent occurrence of 
common respiratory diseases per se as a major or 
primary indication for this operation.?* The closely 
related question of whether or not a reduction in the 
incidence of common upper respiratory infections 
may be expected after tonsillectomy has been given 
considerable attention. The answer has been sought 
in several ways, including follow-up studies of pa- 
tients operated on,°" studies comparing the occur- 
rence of respiratory infections among children who 
had and who had not had their tonsils removed*® 
and parents’ evaluation of the benefit of the opera- 
tion.*° 
There are apparent contradictions in the evidence 
obtained from these various sources. These may be 
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due to a variety of factors. For instance, the fact that 
the rate of occurrence of the common respiratory dis- 
eases decreases with age**** has not always been taken 
into consideration; a decrease in number of respira- 
tory infections might be expected when children are 
observed over a period of time regardless of whether 
or not they have a tonsillectomy. In addition, when 
memory is relied upon to provide information con- 
cerning a child’s health status over a period of years, 
inaccuracies are certain to occur. These and other 
problems in evaluating the benefits of tonsillectomy 
are discussed by Illingworth.™* 

The present paper is one of a series that considers 
factors related to the occurrence of the common 
respiratory diseases. Because careful records have 
been kept for each person in a group of families over 
a period of several years, it has been possible to deter- 
mine accurately the incidence of the common respir- 
atory diseases and to compare the incidence of 
these infections among children whose tonsils had 
been removed with that among those whose tonsils 
were intact. 


MATERIALS AND METHODS 


This study is based on observations made of a 
group of Cleveland families during the period 1948- 
1952. A detailed account of the methods used, as well 
as a general description of the population, has been 
presented previously.** During the period reported 
here approximately 230 children were under observa- 
tion for varying lengths of time. Daily records of the 
health status of each person were kept by the moth- 
ers. The families were visited weekly by field workers, 
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and at the time of illness the patient was examined 
by a staff physician, who evaluated the illness and 
obtained throat cultures and other specimens as in- 
dicated. The mothers’ records, together with observa- 
tions by the field workers and physicians, provided 
the data for this study. 

The illnesses included in this report are those previ- 
ously described as the common respiratory diseases.*® 
This group includes those illnesses in which symptoms 
referable to the respiratory tract occurred, after ex- 
clusion of specific entities such as the common child- 
hood diseases, streptococcal infections, nonstrepto- 
coccal exudative tonsillitis and pharyngitis, the viral 
and bacterial pneumonias, influenza diagnosed by 
virus isolation and illnesses considered to be allergic. 

Two sorts of data are presented. In the first place, 
the occurrence of the common respiratory diseases 
among all. children of the family population three 
years of age and older is considerea separately for 
those whose tonsils had been removed and for those 
whose tonsils were intact; no child under three years 
of age had had a tonsillectomy. Secondly, the occur- 
rence of these illnesses among 26 children who had a 
tonsillectomy while under study is shown, both for the 
period of observation before and for the period after 
operation. Each child did not have the same length 
of observation before as after tonsillectomy; therefore 
the preoperative and postoperative data are not bal- 
anced for individual children. Such data, however, 


TaBLe 1. Age-Specific Rates for Common Respiratory Dis- 
ease According to Presence or Absence of Tonsils (Total Ex- 
perience, 1948-52). 


Wuo Hap Not 


Curpren Wuo Hap 
Hap TonsiILLEcTOMY 


Hap TonsILLectomy 


AcE 


PERSON- NO, OF CASES CASES PER PERSON- NO. OF CASES CASES PER 
DAYS OF COMMON DAYS OF COMMON 


RESPIRATORY PERSON- RESPIRATORY PERSON- 
DISEASE DAYS DISEASE DAYS 
3-5 9,675 212 21.9 75,085 1,669 22.2 
6-7 16,105 307 19.1 28,777 505 17.5 
8-9 16,851 282 16.7 12,089 177 14.6 
10+ 19,076 288 15.1 5,561 105 18.9 


make it possible to examine the average incidence of 
common respiratory diseases in the same group of 
children before and after tonsillectomy. 

All results are expressed as incidence rates of com- 
mon respiratory diseases among children who had had 
a tonsillectomy and among those who had not, Com- 
parisons of these data require the use of either age- 
specific or age-adjusted rates because the incidence of 
common respiratory illnesses changes with age and 
the post-tonsillectomy experience is heavily weighted 
with older children, When comparison is made be- 
tween the preoperative and postoperative rates of the 
children who underwent tonsillectomy during obser- 
vation in this study, an additional adjustment for sea- 
son is necessary because 10 of the 26 tonsillectomies 
were performed: during May and June. Since the 
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rates for the common respiratory diseases are fairly 
constant between September and April and lower be- 
tween May and August’® the seasonal adjustment was 
based on these two groups of months. No adjustment 
was made for calendar year because of the constancy 
of the rates from one year to the next.*® Adjustment 
for age and season was performed according to meth- 
od A of Pearl.*® 


TaBLeE 2. Age-Adjusted Rates for Common Respiratory 

Disease among Children Three Years of Age or Older by 

Diagnosis and According to Presence or Absence of Tonsils 
(Total Experience, 1948-52). 


Diacnosis* Ittnesses Per 1000 Person-Days 


CHILDREN WHO HAD 
HAD TONSILLECTOMY 


CHILDREN WHO HAD 
NOT HAD TONSIL- 


LECTOMY 
Questionable respiratory 
diseases 2.4 
Coryzal illnesses 14.0 13.7 
2.1 1.9 
Other illnesses 1.1 1.2 
Totals 19.7 19.2 


*Questionable respiratory diseases: illnesses so mild that decision dif- 
ficult whether true infection present. 

Coryzal illnesses: those that might be thought of as common colds or 
severe common colds. 

Acute respiratory diseases: those, frequently febrile, with prominent 
symptoms referable to throat & lower respiratory tract. 

Other illnesses: include, pri lly, inf like and more obscure 
respiratory illnesses. _ 


The incidence rates among the 26 children who had 
their tonsils removed while under study are subdivided 
according to number of years before and after tonsil- 
lectomy. The years referred to are not calendar years, 
but begin on September 1 and end on the following 
August 31; these time units were chosen because they 
correspond roughly to the respiratory-disease cycle. 
Thus, for a child who had a tonsillectomy on April 1, 
1950, the experience between September 1, 1949, and 
August 31, 1950, would be classed as “year of tonsil- 
lectomy”; his experience between September 1, 1948, 
and August 31, 1949, would be considered as “first 
year before tonsillectomy” and so forth. The year of 
tonsillectomy is further divided into the time before 
and the time after operation so that, for the hypotheti- 
cal person whose tonsillectomy was performed on 
April 1, 1950, the period from September 1, 1949, 
through March 31, 1950, is included as “year of ton- 
sillectomy, before operation” and the period April 1 
through August 31, 1950, as “year of tonsillectomy, 
after operation.” 


RESULTS 


Tables 1 and 2 are based on the observations made 
during the period 1948-1952 of all children who were 
three years of age or over. Rates are presented sepa- 
rately for children who had had their tonsils removed 
and for those whose tonsils were present. When con- 
sidered on an age-specific basis (Table 1) the rates 
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for the two groups were quite similar, showing no con- 
sistency in the direction of the slight differences 
that existed. Total age-adjusted rates (Table 2) for 
the two groups were almost identical: 19.7 common 
respiratory illnesses per 1000 person-days for those 
children who had undergone tonsillectomy, and 19.2 
for those who had not been subjected to this operation. 

The age-adjusted rates for each of several diag- 
nostic classes of the common respiratory diseases 
(Table 2) reveal differences between the two groups 


TaB_e 3. Observed and Expected Attack Rates of Common 
Respiratory Diseases According to Time before and after 
Tonsillectomy. 


Rates Per 1000 
Person-Days 


No. or 
Cases 
OsservED 


Person- No. or 
Days Cases Ex- 
PECTED* 


EXPECTED* OBSERVED 
Before operation: 
20.2 23.9 
22.9 25.1 
21.5 23.3 


3d yr. or earlier 
2d yr. 
Ist yr. 


Yr. of tonsil- 


lectomy 27.3 


22.4 


After operation: 


Yr. of tonsil- 


lectomy 16.2 18.2 


20.7 21.0 
22.5 


Ist yr. 
2d yr. 18.7 
3d yr. or later 18.6 17.1 


*Expected numbers based on age-specific & season-specific rates for 
entire population. 


of children that were slight and reflected only the 
minor difference in the total age-adjusted rates. 

Table 3 refers to the 26 children whose tonsils 
were removed while they were under observation in 
this study. These children were five to nine years of 
age at the time of tonsillectomy. The expected num- 
bers in this table are the number of cases that would 
be expected in this group of 26 children on the basis 
of the age-specific and season-specific rates of the en- 
tire family population. A comparison of the observed 
and expected rates shows that tonsillectomy did not 
materially alter the average incidence of common 
respiratory disease. The average rate among these 26 
children had been higher than that expected for sev- 
eral years before tonsillectomy and continued to be 
higher than expected after the operation. 


Discussion 


This report presents the occurrence and severity of 
common respiratory diseases among a group of chil- 
dren who had had their tonsils removed and a group 
who had not. Neither the complications of respira- 
tory diseases nor the frequency of streptococcal ill- 
nesses among the two groups of children has been 
investigated, 

Attack rates from the common respiratory dis- 
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eases in the present study were no lower among chil- 
dren who had had their tonsils removed than among 
those who had not had this operation. This finding 
is consistent with the studies reported by the Medical 
Research Council® and by Paton,® both of which were 
conducted among older children in boarding schools 
and were based on records of illnesses resulting in ab- 
sence from classes, These two studies, as well as the 
present one, are free from the inaccuracies inherent 
in those that rely on memory. 

The diagnostic subgroups employed here (Table 2) 
provide an index of the severity of illness based on 
the prominence and duration of certain symptoms. 
The attack rates of each of these various types of 
upper respiratory disease were almost identical for the 
two groups of children. This is in agreement with 
the findings of the Medical Research Council, which 
used a similar system of classification. Paton® found 
that colds and bronchitis occurred somewhat more 
frequently in those whose tonsils had been removed, 
whereas tonsillitis occurred less frequently and pharyn- 
gitis with about the same frequency as in those who 
had not had tonsillectomy. Mertz,?’ using another 
index of severity, found the incidence of disabling 
respiratory illnesses (those causing interruption in 
daily activities) and the duration of disability to be 
very similar among children who had had tonsillec- 
tomy and those who had not. 

The fact that the attack rates of the common re- 
spiratory diseases were no lower among children who 
had had tonsillectomy than among children who had 
not had this operation is not, in itself, evidence that 
the operation was of no value in reducing the inci- 
dence of these infections. Without knowledge of 
the attack rates before operation, it is impossible to 
determine whether or not illness rates were changed 
after tonsillectomy. 

The data for the 26 children who underwent ton- 
sillectomy while in this study do, however, provide 
direct evidence that the operation did not influence 
the incidence of common respiratory disease. These 
children, on the average, had an excessively high rate 
before and continued to have an excessively high rate 
after operation. This is at variance with the results 
reported by the Medical Research Council.* The 364 
boys who underwent tonsillectomy while under obser- 
vation in that study had, on the average, more than 
the expected number of nasopharyngeal infections be- 
fore tonsillectomy but fewer than expected after op- 
eration. There are certain notable differences, how- 
ever, between the Medical Research Council study 
and the present one. The age distribution of the boys 
observed both before and after tonsillectomy in the 
former study is not given, but it is unlikely that any 
were under seven years of age at the time of opera- 
tion; on the other hand, 21 of the 26 children re- 
ported upon here were under seven at the time of 
operation. The nasopharyngeal infections reported in 
the Medical Research Council study included only 
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illnesses requiring absence from classes for a day or 
more, whereas in the present study any symptom ab- 
normal for the child concerned was considered suf- 
ficient to designate the presence of an illness. The 
former study did not exclude streptococcal and non- 
streptococcal exudative tonsillitis and pharyngitis, 
whereas these were excluded from the common re- 
spiratory diseases considered here. Although the sea- 
sonal distribution of the period of observation before 
and after tonsillectomy in the Medical Research Coun- 
cil study was not stated, it is possible that seasons 
characterized by a high incidence of common respira- 
tory disease were not equally divided between pre- 
operative and postoperative periods, This factor was 
found to be important in the present study in evaluat- 
ing the rate of illness immediately after tonsillectomy 
and has been taken into account here by the use of 
rates adjusted for age and season. Which, if any, of 
these factors were responsible for the lack of agree- 
ment between the findings of these two studies is 
not known. 

In a somewhat different type of investigation, 
Kaiser®’ conducted parallel follow-up examinations 
on two groups of children of comparable ages. Both 
were reported to have had the same indications for 
tonsillectomy, but, for various reasons, the operation 
was performed only on the children in one group. 
These children were examined and questioned about 
illnesses one, three, and ten years after tonsillectomy 
had been performed. At the same time the group of 
children who had not had this operation were ex- 
amined and questioned. The data presented are dif- 
ficult to interpret. Kaiser,’ referring to common colds, 
otitis media, sinusitis and laryngitis, concluded, “it 
cannot be demonstrated that the tonsils are often a 
causative factor in these infections; consequently ton- 
sillectomy does not offer a solution for their eradica- 
tions save in exceptional cases.” The findings of the 
present study are consistent with this conclusion. 


SuMMARY 


The relation between tonsillectomy and incidence 
of common respiratory diseases as part of a broad 


“Indications for Therapeutic Abortion,” 


Correction. In the second sentence of the second paragraph under the heading 
on page 512 of the article “Management 
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study of illness in a group of families has been investi- 
gated. 

Attack rates for the common respiratory diseases 
among children who had had a tonsillectomy were 
very similar to those among children of comparable 
age who had not had this operation. There was no 
indication of a difference in type of common respira- 
tory disease between the two groups of children. 

The 26 children who had a tonsillectomy while 
under observation were found to have had a higher 
than expected rate of common respiratory disease both 
before and after operation. Tonsillectomy did not 
materially alter this incidence. 
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of the Pregnant Patient with Cardiac Disease,’ by Dr. William Horowitz, which ap- 
peared in the March 31 issue of the Journal, the word “hysterectomy” should be 


changed to “hysterotomy.” 
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ESTIMATION OF URINARY REDUCING CORTICOSTEROIDS WITH 
BLUE TETRAZOLIUM* 


Hirsu Sutxowrrcn, M.D.,} ALExanpeR M. Rutensurc, M.D.,{ Marx F. Lessss, M.D.,§ 
Samuet Garett, M.D.,{f] anp M. Seticman, M.D.|| 


BOSTON, MASSACHUSETTS, AND BALTIMORE, MARYLAND 


ETERMINATION of the concentration of the 

corticosteroids in urine has become an increas- 
ingly important problem. A variety of methods have 
been proposed for their estimation, based on the re- 
ducing properties of the alpha-ketol side chain at 
C,;, on the formaldehydogenic potential of this side 
chain or on empiric, poorly understood color reac- 
tions of this molecular species. 

The most reliable method is that of Talbot and 
his associates,’ which, although complicated and there- 
fore impractical for general use, has the distinct ad- 
vantage of nearly proving the main structural fea- 
tures of the corticosteroids in each determination. 
The steps of the procedure demonstrate in turn that 
the material is lipid, neutral, ketonic, partitions be- 
tween water and benzene like the corticosteroids and 
unlike other steroids, and has a reducing group in the 
side chain. Although losses are inevitable with a 
procedure utilizing so many reactions and steps, all 
shorter and simpler methods must rely for their justi- 
fication on the results with this more elaborate method. 

After the synthesis of a ditetrazolium chloride that 
yields a blue diformazan on reduction’ and the de- 
velopment, therewith, of colorimetric methods for a 
variety of dehydrogenating enzymes,’ as well as a 
histochemical method for succinic dehydrogenase,*~® 
it was shown that this ditetrazolium salt was re- 
ducible at elevated pH with a variety of substances 
possessing an enol, alpha-aldol, alpha-ketol* or sulf- 
hydryl group.*? It occurred to us, as well as to oth- 
ers, **° that blue tetrazolium could serve as a basis for 
demonstrating the reducing properties of the alpha- 
ketol side chain of the corticosteroids in estimating 
their concentration in urine. It was expected that 
water-soluble reducing agents such as ascorbic acid 
and glucose could easily be separated from the lipid 
soluble corticosteroids. Published procedures _utiliz- 
ing blue tetrazolium, however, are not sensitive 
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Cancer Society. 4 
Acknowledgment for technical assistance at various stages in the de- 


velopment of the method is due Rhoda Lewis, Virginia Rosenberg 
Barbara Rothbell, Robert Eisendrath, Miriam Winer, Earl Whipple and 
orman Diamond. 

+Associate in surgical research, Beth Israel Hospital. 

tAssociate in surgery, Harvard Medical School; associate in surgery 
and associate in surgical research, Beth Israel Hospital. 

§Instructor in medicine, Harvard Medical School; chief, Endocrine 
Clinic, director, Blood Bank, and visiting physician, Beth Israel Hos- 
pital. 

_JAssistant clinical of medicine, Harvard Medical School; 
visiting physician, Beth Israel Hospital. 

\|Associate professor of surgery, Johns Hopkins University School of 
Medicine; surgeon-in-chief, Sinai Hospital of Baltimore; surgeon, Johns 
Hopkins Hospital. 


enough for the assay of urine.® One such method was 
developed for assaying the high cortisone content of 
pharmaceutical preparations.1° We observed that 
with those procedures the color density was not strict- 
ly proportional to the amount of corticosteroid (at 
low concentration) because the reaction was not go- 
ing to completion. When the amount of hot alkali was 
increased from 0.033 to 1.02 N (a thirty-one-fold in- 
crease) reduction was complete, and the sensitivity of 
the test for corticosteroid was increased eight-fold. 
With the increased reaction rate and sensitivity af- 
forded by hot, strong alkali, the ordinary solvents, 
which had been used previously, gave high blank 
values that were due to decomposition of the solvent 
or impurities in it. After an extensive search for an 
ideal solvent, which in addition to giving low blanks 
with the reagents should be polar, dissolve corticos- 
teroids in high concentration, be miscible with water 
and boil above 100°C., the best proved to be diethyl- 
ene glycol dimethyl ether, purified by vacuum dis- 
tillation from lithium aluminum hydride. 

The present paper gives the detailed procedure for 
estimating total corticosteroids (free as well as glucu- 
ronic acid conjugate) in the urine after enzymatic 
hydrolysis with 8-p-glucuronidase, evidence for: the 
specificity and reliability of the method, preliminary 
results of assay of normal and abnormal urine and a 
brief discussion of the results as compared with other 


methods. 


MetHop 
Reagents 


Reagents used are as follows: 
1N sodium hydroxide. 
IN hydrochloric acid. 
0.2 N acetic acid-sodium acetate buffer, pH 4.8. 
Concentrated hydrochloric acid. 
Commercial £-p-glucuronidase.** 
Anhydrous sodium sulfate. 
Dichloromethane (methylene chloride). 
0.1 N sodium hydroxide. 
0.01 N sulfuric acid. 


**Glucuronidase of liver origin was purchased from Tec Chemical 
Corporation, Stamford, Connecticut, and from Warner Chilcott Cor- 
poration, New York City, that of splenic origin from General Bio- 
chemical Corporation, 677 Laboratory Park, Chagrin Falls, Ohio, and 
that of bacterial origin from Sigma Corporation, St. Louis, Missouri. 
Enzyme powder was more satisfactory than the available aqueous prep- 
arations, which « d a troubi emulsifying agent. The opti- 
mum amount of glucuronidase was determined with every new batch 


purchased. The best material was assayed at 50,000 Fishman units per 
gram. 
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Diethylene glycol dimethyl ether,* distilledt 
from lithium aluminum hydride. 

Blue tetrazolium} (a solution of 37.5 mg. in 100 
cc. of distilled water may be stored at 4°C. for 
at least two months). 

2.25 N sodium hydroxide. 

2.25 N acetic acid. 

Anhydrous ethyl acetate. 


ProceDurE 

Enzymatic Hydrolysis of Steroidal Glucuronides 

To determine total corticosteroid (free as well as 
glucuronic acid conjugate) it was necessary to hydro- 
lyze the conjugated steroids. A 50-cc. aliquot of a 
twenty-four-hour output of urine was brought to pH 
6.0-6.5 with either sodium hydroxide (1 N) or hydro- 
chloric acid§ (1 N). The urine was boiled under re- 
flux for ten minutes to destroy glucuronidase inhibitors 
and cooled to room temperature. Five{[ cubic centi- 
meters of acetic acid in sodium acetate buffer (0.2 N, 
pH 4.8) was added. The pH was adjusted to 4.8 
with hydrochloric acid (1 N). -p-glucuronidase 
(150 mg., or 7500 Fishman units) was added, and 
the solution was incubated overnight at 50 to 55°C. 
in a glass-stoppered bottle. 


Extraction of Steroid 


The urine was cooled to room temperature and 
acidified with concentrated hydrochloric acid to pH 
1.0, saturated with anhydrous sodium sulfate and 
extracted with three portions of dichloromethane 
(30 cc.) by shaking of each for three minutes in a 
100-cc., glass-stoppered Pyrex reagent bottle held by 
the neck to avoid evaporation of the solvent (boiling 
point 40°C.). Shaking was also accomplished me- 
chanically with a multiple-holder, wrist-action shak- 
er.|| The stopper was secured with a heavy rubber 


band along the vertical axis of the bottle to prevent 
seepage. It was usually necessary to break emul- 
sions** by centrifugation for five to fifteen minutes at 
1500 revolutions per minute with the bottle in a 
trunion cup. Sometimes, the emulsion broke when 
the bottle was placed in ice water for a few minutes; 
such cooling was usually more successful after the 


*Purchased from Ansul Chemical Company, Marinette, Wisconsin. 
The commercial preparation is actually a mixture of ethers and may 
vary in composition. Whether interfering substances are present can 
only be determined after purification with lithium aluminum hydride. 

Blue tetrazolium, or 3,3 dianisole bis-4,4’ (3,5 diphenyl) tetrazolium 
chloride, and purified diethylene_glycol dimethyl ether are both obtain- 
able from Dajac Laboratories, Division of Borden Chemical Company, 
511 Lancaster Street, Leominster, Massachusetts, We recommend that 
those inexperienced in vacuum distillation purchase purified diethylene 
glycol dimethyl ether because of the reported danger of explosion in the 
purification of methyl ethers with lithium aluminum hydride.“ Since 
the calibration curves vary a little with the composition of the solvent, 
och 8 curve should be prepared with each new batch of solvent pur- 
c 

{This and all other pH changes referred to were made with a glass 
electrode. 

§Preliminary adjustment of highly alkaline urine to a pH near 7.0 
was accomplished by the dropwise addition of concentrated hydro- 
chloric acid to avoid significant increase in volume. 

Ten cubic centimeters of buffer is required if the twenty-four-hour 
output of urine is in excess of 2000 cc. 

||Manufactured by Burrell Corporation, Pittsburgh, Pennsylvania. 

**The higher the urinary protein content, the greater the emulsifica- 
tion and consequent underestimation of urinary corticosteroid from loss 
at the emulsion interface. 
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second and third extractions. The two phases were 
separated first by gentle decanting of as much of the 
supernatant urine as possible. The rest was gently 
poured, so as to avoid emulsification, into a sepa- 
ratory funnel. Because of the potent solvent action 
of dichloromethane on stopcock grease, silicone-high 
vacuum grease was applied to the stopcock, which 
was wedged in tightly, and the precaution was taken 
to place another Pyrex reagent bottle directly be- 
neath the funnel until the solvent was ready to be 
separated. The urine phase was returned to the 
original Pyrex bottle, more solvent was added, and 
the process was repeated as mentioned above. The 
combined dichloromethane extracts were washed by 
shaking for three minutes in a Pyrex bottle succes- 
sively with 18 cc. of chilled 0.1 N sodium hydroxide 
and 18 cc. of chilled 0.01 N sulfuric acid. The 
extracts were stored in a refrigerator to prevent loss 
by evaporation. Under these conditions loss of sol- 
vent for the whole procedure was rarely more than 
5 cc. to 10 cc. owing to evaporation and solution and 
suspension in water. For greater accuracy a partial 
restoration to 90 cc. of solvent lost by evaporation 
and solution could be made, but we have not at- 
tempted to make such estimations. The dichlorome- 
thane extract was dried by shaking in a glass-stop- 
pered reagent bottlef+ with 2 gm. of anhydrous 
sodium sulfate for a few minutes. Occasionally, more 
sodium sulfate was required to clarify the solvent. It 
was decanted into another bottle. Duplicate aliquots 
of the 90 cc. of dichloromethane used were taken. A 
convenient way of keeping the final optical density in 
the proper rangeft was to take a volume of solvent in 
cubic centimeters equal to the ratio of total urine 
volume divided by 140. These aliquots were placed 
in rimless test tubes (150 by 16 mm.) in a water 
bath at 50°C. and evaporated by a jet of filtered air 
until nearly dry. The last traces of solvent were then 
removed by water-pump suction (pressure of 40 mm. 
of mercury) applied through a one-hole rubber stop- 
per for fifteen minutes while the tubes were immersed 
in a water bath at 50°C. The unused extract was 
stored in the cold so that repeat determinations could 
be made with larger or smaller aliquots for abnormal 
urine. 


Colorimetric Assay 


The steps of the color reaction are as follows: 
Add 0.2 cc. of diethylene glycol dimethyl ether 
to each test tube of dry urinary extract and 
dissolve by agitation. Control tubes contained 


a. 


77#Up to this point in the p dure the gl © was ly 
cleaned with detergents. All glassware beyond this point was cleaned 
with chromic sulfuric acid, to remove reducing agents, and rinsed 
thoroughly with distilled water. 

i{The relation of optical density to volume of urinary extracts ap- 
proached linearity when colorimetric readings were in the range equiv- 
alent to that of 10 to 25 microgm. of cortisone. When the colorimetric 
readings were less the color density did not always bear a linear rela- 
tion to concentration of reducing substances in the extract, Therefore, 
when the colorimetric reading of the urine extract was less than that 
equivalent to 10 microgm,. of cortisone, a larger aliquot of methylene 
chloride extract was re-evaporated for reassay, preferably at the approxi- 
mate equivalent of the standard (20 microgm. of cortisone). 
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only the glycol and the glycol and 20 microgm. 
of cortisone (free alcohol). 

Add 1 cc. of solution of blue tetrazolium (0.037 
per cent). 

Add 1 cc. of 2.25 N sodium hydroxide. 

Agitate tubes to mix (do not use stoppers, tin- 
foil or parafilm covers). 

Place tubes for fifteen minutes in a glycerol bath 
at 100°C. 

Cool tubes in ice water. 

Add 1 cc. of 2.25 N acetic acid. 
Add 10 cc. of anhydrous ethyl acetate and shake 
thoroughly (rubber stopper may be used). 
Centrifuge at 2500 revolutions per minute for 
one minute to clarify. 

Decant ethyl acetate layer into a colorimetric 
tube and measure color density through a 560- 
millimicron filter with a colorimeter (Klett). 
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Figure 1. Visible Absorption Spectrum of the Reaction 
Product Obtained upon Heating of 12.5 Microgm. of Corti- 
sone with Blue Tetrazolium in Alkaline Solution. 
The diformazan was extracted into ethyl acetate for meas- 
urement with a Coleman Junior Spectrophotometer. (Com- 
pare with the absorption spectrum obtained in chloroform.’) 


The reason for selecting the 560-millimicron filter 
is shown in the spectrophotometric absorption curve 
of the diformazan in ethyl acetate (Fig. 1). Results 
with 540 and 580 filters were not as satisfactory. 


Preparation of Calibration Curve 


A calibration curve was prepared by the substitu- 
tion of cortisone* (free alcohol) for the urinary ex- 
tract in the colorimetric assay at increments of 5 
microgm. over the range of 0 to 25 microgm. A 
linear relation to optical density was obtained over 
this range (Fig. 2). At higher concentration a 
marked departure from linearity was observed. 
Therefore, extrapolation from such a calibration 
curve could be made in the range of 25 to 35 mi- 
crogm., or a smaller aliquot of the dichloromethane 
extract could be taken. In the linear portion of the 
curve each microgram of cortisone was equivalent to 
about 22 to 25 divisions of the Klett colorimeter. The 


of Dr. Elmer Alpert, Merck and 

Company, Rahway, New Jersey, Dr. Emanual B. Hershberg, Schering 

Corporation, Bloomfield, New Jersey, and Dr. Roy Gencarelli, Ciba 
rmaceutical Prodxcts, Incorporated, Summit, New Jersey. 


*Provided through the courte: 
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reproducibility of the colorimetric portion of the 
assay (excluding hydrolysis and extraction) was 
+ 1.1 per cent. The diethylene glycol dimethyl ether 
was tested separately for purity with the reagents. 
With proper purification, optical-density readings 
(Klett) were under 10 divisions. Other batches, even 
after purification with lithium aluminum hydride, 
could not be made to give blanks less than 25 divi- 
sions of the Klett. It is essential, therefore, for each 
investigator to determine the purity of the solvent 
that he purchases and to provide his own calibration 
curve. This is especially important since batches of 
the solvent that gave blanks of 40 divisions or over 
gave calibration curves that were not linear below 
10 microgm. of cortisone, although the curves were 
still linear from 10 to 25 microgm. 


Calculation 


The number of milligrams of corticosteroids in a 
twenty-four-hour sample of urine was calculated in 
equivalents of cortisone from the following equation: 


unknown micrograms cc. of urine 
mg. per__O..D. of standard a 90 (24 hr.) 
24 hr. standard 1000 ce. of extract 50 
O.D. evaporated 
REsuLTs 


Table 1 shows our findings in presumably normal 
patients and hospital personnel. The values ranged 


1200 
1000 r 
800 
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microgm. 


Ficure 2. Demonstration of the Linear Relation between 
Optical Density and Concentration of Cortisone (0 to 25 
Microgm.) in the Colorimetric Assay. 

Optical densities are given as Klett-colorimeter readings 


multiplied by 2. 


from 4.1 to 7.5 mg. of urinary total corticosteroids 
per twenty-four hours, These results are in fair 
agreement with the values of 2.0 to 7.4 mg. of 
tetrahydrocortisone per twenty-four hours found by 
Baggett, Kinsella and Doisey’* measuring the elu- 
triate from paper chromatography with the Porter 
and Silber’® reaction. The total urinary corticos- 
teroids would be expected to be somewhat higher 
than the values obtained for tetrahydrocortisone. 
Patients with primary or secondary (myxedema) 
hypoadrenalism excreted between 1.2 and 2.4 mg. of 
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total corticosteroids per twenty-four hours (Table 2). 
In hyperadrenalism due to Cushing’s syndrome or a 
virilizing adrenal carcinoma values of 12.4 and 14.3 
mg. of urinary total corticosteroids per twenty-four 
hours were obtained (Table 2). 

Striking increases in the excretion of total corticos- 
teroids over previous levels were observed in patients 
who were given ACTH or cortisone (Table 3). 


Discussion 


In the era when Talbot and his associates? devel- 
oped their method for the assay of corticosteroids its 


Taste 1. Total Corticosteroids in Urine Collected for 
Twenty-Four Hours from 38 Normal Adults.* 


AMOUNT AmouNT 
COLLECTED FROM COLLECTED FROM 
Mate Susyects Femate Supjects 

mg. mg. 
4.7 
4.5 5.4 
5.9 5.4 


5.7 4.3 
4.3 5.5 
4.9 5.7 
4.6 4.8 
4.8 5.4 


6.0 4.6 
5.0 6.4 
5.4 5.7 
5.8 4.5 
4.8 6.8 
75 4.4 
4.8 4.5 
6.6 7.0 
5.1 
3.7 
6.4 
5.2 
6.5 
4.1 
Range 4.1-7.5 4.3-7.0 
Mean 5.4 5.4 


*Specimens collected from hospital patients & hospital personnel with- 
out endocrine disease or stress. 
application to chloroform or chloroform-ether uri- 
nary extracts resulted in measurement chiefly of cor- 
ticosteroid present in the free state. Simpler technics 
were proposed soon thereafter by Heard and Sobel 
and Heard, Sobel and Venning,** who measured the 
free neutral lipid fraction of urine with the oxidizing 
agent, phosphomolybdic acid. This reaction was not 
specific for the alpha-ketol group of the side chain 
at C,; because other ketosteroids were able to re- 
duce phosphomolybdic acid, although less rapidly 
and in some cases less extensively. Therefore, even 
though the latter method could be employed to ob- 
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serve the changes in corticosteroid concentration of 
urine in a patient from time to time, it was not re- 
liable as a means of measuring the absolute content 
of urinary corticosteroid. Another method, which 
was designed as a simple means of demonstrating 
urinary corticosteroids, involved conversion of the 


TasBLe 2. Total Corticosteroids in the Urine of Patients 
with Hypoadrenalism and Hyperadrenalism. 


Dracnosis CorTICOsTEROWS 
EXCRETED 
Patients with hypo- mg. per 24 hr. 
adrenalism: 
Addison’s disease* 1.4 
Addison’s disease* 2.0 
Hypopituitary dwarfism 16 
Hypopituitarism* 2.4 


heehan’s disease ) 
Dwarfism* & ovarian agenesis 
with ++ follicle-stimulating 
hormone 1.5 


Myxedema* 1.2 


Patients with hyper- 
adrenalism: 


Virilizing adrenal carcinoma 
(proved by surgery)* 14.3 


Cushing’s syndrome} 12.4 


*We are indebted to Dr. Lewis Hurxthal, Lahey Clinic, for permission 
to study urines of these patients & for clinical diagnoses. 

7We are indebted to Dr. Sidney Ingbar, Boston City Hospital, for 
permission to study this patient & for clinical diagnosis. 
C,,-alcoho] group of the alpha-keto] side chain to 
formaldehyde with periodic acid.1* The formaldehyde 
was made measurable with chromotropic acid**** by 
MacFayden’s*® procedure. Porter and Silber™ rec- 


Taste 3. Effect of Administration of ACTH or Cortisone 
on Total Corticosteroid Excretion. 


Dracnosis EXCRETION BEFORE Excretion Durino 
TREATMENT ADMINISTRATION 
or ACTH 
or CorTISONE 
mg. per 24 hr. mg. per 24 hr. 
Patients given ACTH: 
Cushing’s syndrome* 12.4 18.3 
Craniopharyngiomat 3.9 19.6 
Patients given cortisone: 
Addison’s disease 2.0 12.1 
Virilizing adrenal carcinoma 
(proved by surgery)? 14.3 31.1 
Shock, prostatism, diarrhea 15.2¢ 39.0t 


*We are indebted to Dr. Sidney Ingbar, Boston City Hospital, for 
permission to study this patient & for clinical diagnosis. 

+We are indebted to Dr. Lewis Hurxthal, Lahey Clinic, for permission 
to study urines of these patients & for clinical gnoses. 


tPartial collection of 24-hr. specimen. 

ommended a color reaction for corticosteroids or 
their conjugates, which produced a yellow color 
when they were heated with phenylhydrazine and 


concentrated sulfuric acid. 
In recent years these various methods have been 


applied to the measurement of urinary total corti- 
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costeroids obtained after prior hydrolysis with acid 
or the enzyme, 8-glucuronidase. Utilizing the Porter 
and Silber** reaction, Reddy, Jenkins and Thorn** 
estimated the total urinary corticosteroids after ex- 
traction of the free and conjugates from urine with 
butyl alcohol. Although this method may be carried 
out simply and rapidly, it lacks specificity and sensi- 
tivity because of high urinary blank values.** The 
color reaction with phenylhydrazine in concentrated 
sulfuric acid has never been formulated and is given 
by other steroids’* and other substances. Marks and 
Leftin?* found that administration of potassium io- 
dide, chloral hydrate or paraldehyde produced sim- 


Tasie 4. Effect of Reducing Corticosteroids on Blue Tetra- 
zolium in Hot Alkali.* 


STEROID Functionat Group CortTIsONE Opticat Density 
Cx: Posrrion EQUIVALENT 
microgm. 
Cortisone keto 24 416 
Dehydrocorti- keto 24 413 
costerone 
Hydrocortisone hydroxy 24 214 
Corticosterone hydroxy 24 220 
Desoxycorti- hydrogen 24 197 
costerone 


*These results suggest that oxidation of the alpha-ketol side chain 
in corticosteroids with 11-hydroxyl group is only half as extensive as that 
in those with 11-keto group. Presumably, 11-hydroxyl group complexes 
with keto aldehyde formed on loss o ydrogen atoms & prevents 
further oxidation under these conditions to keto acid. Presence or ab- 
sence of 17-hydroxyl group apparently does not influence reaction. We 
have no explanation for & value obtained with desoxycorticosterone. 


ilar color changes to that of cortisone with the Porter 
and Silber* reaction as employed by Reddy, Jenkins 
and Thorn.** They also demonstrated that potassium 
iodide and iodine, when reacted in vitro with the 
Porter and Silber reagent, produced spectral absorp- 
tion similar to that of the corticoids. It was found 
that some steroids gave even more color with con- 
centrated sulfuric acid alone than with phenylhydra- 
zine and sulfuric acid.** These facts indicate how 
poorly understood this interesting color reaction is. 
Nevertheless, the usefulness of the method for show- 
ing absolute changes in total urinary corticosteroid 
“as the index of choice in the routine measurement 
of adrenai cortical function” has been well demon- 
strated.** 

The present method for measuring total urinary 
corticosteroid, which consists mainly of tetrahydro- 
cortisone,** has the advantages of equal simplicity 
and greater sensitivity and specificity for the corticos- 
teroids with the alpha-ketol side chain. 

The various steroids* that failed to react with blue 
tetrazolium under the present condition were as fol- 
lows: one of the nor-cholestenols, allo-pregnanedione- 
3,20, dehydroisoandrosterone, cholesterol, andros- 
tane-3,17 dione, cholestanone, estrone, A® pregnenol- 
3, one-20, pregnanedione, 3-hydroxy-11-keto-etio cho- 


*We are indebted to Professor Louis F. Fieser, of Harvard University, 
for samples of these steroids. 
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lanic acid methyl ester, and estradiol. Only the 
corticosteroids with an alpha-ketol in the side chain 
reacted. The corticosteroids with a hydroxyl group 
at C,, reacted only half as extensively as those with 
a keto group at C,;, (Table 4). It is postulated that 
the C,, hydroxyl group complexes with the keto 
aldehyde to prevent further oxidation to the keto 
acid. We have no explanation for the low value ob- 
tained with desoxycorticosterone. 


SumMMaRY AND CONCLUSIONS 


A new method for assaying the corticosteroids of 
urine with the reagent, blue tetrazolium, is described. 
The method is sensitive enough to enable the use of 
50 cc. of urine; it is simple to execute, and it is 
specific for the reducing properties of the alpha-ketol 
group of the corticosteroids. The method measures 
total corticosteroids consisting of both the free and 
glucuronic acid conjugate. What little steroid is con- 
jugated to sulfuric acid is not determined by this 
procedure. 

The range in normal males and females is given, 
and the results with urine from patients with ab- 
normal endocrine states are also presented. The re- 
sults correlate with the clinical state. Increase in 
urinary corticosteroids after injection of ACTH or 
cortisone is demonstrated. 

Various physiologic and pathologic conditions may 
act as a stress that will elevate the urinary corticos- 
teroids excretion. Careful clinical evaluation is neces- 
sary before elevations in excretion are attributed to 
endocrinopathy. 


+Our method was used by Dr. Nathan Talbot, Massachusetts General 
Hospital, to measure corticosteroids purified from urine by counter- 
current distribution, He obtained pat correlation with another method 
based on the reactivity of the 3-keto group. He also ran into the 
of the lesser reactivity of corticosteroids with an 11- 
ydroxyl group as compared to an 11-keto group. 
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Partner carbon monoxide poisoning in preg- 
nant women was reported in 1859, very little 
has been written about the effects of carbon mon- 
oxide on the fetus in utero. In that year Breslau’ 
described carbon monoxide intoxication in 2 preg- 
nant women from illuminating gas in a Ziirich hos- 
pital. Both mothers survived. One was delivered of 
an apparently normal child, and the other had a 
stillborn, full-term fetus twenty-four hours after the 
carbon monoxide intoxication. In the latter case 
fetal movements had been observed before entry into 
the hospital, but no heart sounds could be elicited af- 
ter the accident. Autopsy of the infant revealed that 
it had died from asphyxia about twenty-four hours 
before delivery. Two years earlier, in the same hospi- 
tal, a pregnant woman had died from carbon monox- 
ide poisoning. In the same year Freund? reported the 
death of a fetus in utero during the seventh month 
of pregnancy in a woman exposed to moderate car- 
bon monoxide poisoning originating in a coal stove. 
Several people became ill, and the pregnant woman 
had severe headache, vomiting and chills. From then 
on she felt no fetal movements, and a month later 
she had a stillborn, macerated fetus. No abnormalities 
were found in either mother or child to account for 
the fetal death, which the author concluded to have 
been due, in all probability, to carbon monoxide al- 
though definite proofs were lacking. 

The passage of monoxide gas from the maternal 
to the fetal circulation has been denied by some au- 
thors. Helpern and Strassman* report 1 and Mart- 
land and Martland* 2 cases of maternal and fetal 
death from carbon monoxide poisoning. High con- 
centrations of carboxyhemoglobin were found in the 
maternal blood in these 3 cases, and the tissues showed 
the characteristic cherry-red color. The fetuses were 
cyanotic, with dark blood containing no carboxy- 
hemoglobin. The authors concluded that the fetus 
does not die from carbon monoxide asphyxia, as the 


“an the departments of Obstetrics and Pathology, New England 
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7Formerly, pathologist and director of Clinical Laboratory, New Eng- 


land Hospital. 
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mothers did, but from simple asphyxia due to lack 
of oxygen that is normally supplied by the mat.rnal 
blood through the placenta. 

On the other hand Balthazard and Nicloux® re- 
port accidental carbon monoxide poisoning in a 
woman eight months pregnant who died whereas her 
husband and a baby, nine months old, survived. The 
mother’s blood contained carboxyhemoglobin in a 
concentration of 16.9 vol. per cent (60 per cent satu- 
ration) and that of the fetus one of 4.6 vol. per cent 
(18 per cent saturation), indicating that carbon 
monoxide had entered the fetal circulation. Like- 
wise, Dérobert, Le Breton and Bardon® determined 
the carboxyhemoglobin after death in 3 women, eight, 
three and two months pregnant respectively. The 
carboxyhemoglobin concentration in the blood of the 
woman in the eighth month of pregnancy was 15.3 
vol. per cent, and that of the fetal blood was 2.2 vol. 
per cent. In the 2 cases of early pregnancy, the amount 
of fetal blood was not sufficient for examination, but 
their organs contained carboxyhemoglobin, although 
much less than that in the mother’s tissues. 

Eight cases were found in the literature’** in which 
the mothers had carbon monoxide intoxication at 
various stages of pregnancy from the second month 
to near term. All the children showed a variety of 
psychomotor disturbances, when éxamined subse- 
quently, such as mental retardment, in some cases 
amounting to idiocy, hypotonia of the neck, hyper- 
tonia of extremities, anatomic anomalies and hydro- 
cephalus. Two of the infants died. Post-mortem ex- 
amination of one, age six days, revealed hydrocepha- 
lus.6 The other died nine days after birth from pneu- 
monia, and autopsy showed extensive softening of the 

basal ganglions similar to that seen in adults with 
delayed death from carbon monoxide poisoning.’ In 
all the cases with psychomotor disturbances in the 
children, the authors suggest a probable relation to 
the carbon monoxide poisoning of the mothers, pre- 
suming that carbon monoxide had passed through the 
placenta into the fetal circulation and caused injury 
especially to the central nervous system. The anatomic 
anomalies and psychomotor disturbances observed in 


ats 
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these children have been correlated with the month 
of pregnancy when carbon monoxide intoxication of 
the mother occurred (Table 1). 

Only 4 cases have been reported in which death 
of the fetus in utero followed exposure to carbon 
monoxide of mothers who survived. Two of these, 
occurring in 1859, have been referred to above.** The 
third case was presented by Tissier** in 1909. The 
pregnant woman had been in a gas-filled room for 
eight hours and was found in coma. She was immedi- 
ately transferred to a hospital, and a few hours later 
she went into labor. Heart sounds of the fetus were 
absent. Eleven hours after arrival she was delivered 


Taste 1. Anatomic Anomaiies and Psychomotor Disturbances in 8 Children, Correlated with the Month of Pregnancy in 
which Carton Monoxide Poisoning of the Mother Occurred. 


June 23, 1955 


fluid in the chest cavities of the fetus contained car- 
boxyhemoglobin, as determined by spectroscopic and 
other methods. 

In a fifth case, presented below, the mother was 
exposed over a prolonged period to a concentration 
of carbon monoxide sufficient to cause symptoms of 
mild intoxication in the mother but resulting in the 
death of the unborn fetus, 


Case Report 
H.N. (N.E.H. 119970), a 21-year-old primigravida, was 


followed during her pregnancy in the ante-partum clinic of 
the New England Hospital. The expected date of confine- 


Stace Monco- Micro- Hypro- Sorren- 
oF LIsM CEPHALY CEPHALUS ING OF 
PREGNANCY Brain 


REtTRACc- 


TION OF OF cious MUS DENTITION 
INFERIOR Toncvue Devetor- 
MAXILLa MENT OF 


*No vol y ; tremor of legs & twitching of arms on percussion. 


Determined by encephalography. 
{Death at 6 days of age. 
§Determined at autopsy, death at 9 days of age. 


of a stillborn infant presenting a rosy, fresh color, 
in contrast to the usual stillborn infant, so that arti- 
ficial respiration was attempted. Post-mortem exami- 
nation revealed the same carmine color of the tissues. 
Repeated spectroscopic examination of the blood of 
the fetus showed no carboxyhemoglobin. After ex- 
traction of the gas it was found that about a fifth of 
the hemoglobin had been replaced by carboxyhemo- 
globin. 

In 1924 Phillips** reported the fourth death of a 
fetus in utero after carbon monoxide poisoning. A 
husband, a six-month-pregnant wife and a two-year- 
old child were accidentally poisoned during sleep from 
a leaking gas main, The child died whereas the two 
adults were resuscitated from coma and survived. No 
fetal movements were felt after the accident, and it 
was decided that the fetus was dead. Labor was not 
induced because the mother hoped that the child 
might be alive. Two months after the carbon mon- 
oxide poisoning she was delivered of a soft, flabby 
six-month-old fetus, weighing 0.9 kg., with a red skin 
and not macerated. Placenta and mother’s blood con- 
tained no carboxyhemoglobin. A small amount of 


ment was December 25, 1950. Fetal movements were felt 
from 4/2 months on, and with the exception of persistent 
nausea and vomiting the pregnancy until the last month was 
uneventful. The blood pressure remained within normal 
limits, and examinations of the urine showed no albumin. 
Mild nausea and vomiting persisted in spite of regulation of 
the diet and administration of Dramamine and pyridoxine. 
On the last prenatal visit on November 16, she stated that 
the baby was less active than before, and the fetal heart, 
which had been heard in the left lower quadrant, ranging 
from 144 to 148 per minute, was now about 128, in the 
right lower quadrant and irregular. The patient failed to 
keep her appointments after that because of an upper re- 
spiratory infection. 

On December 22, the evening before admission to the 
hospital, she and her husband visited at the home of friends. 
After an hour and a half the patient began “feeling dizzy” 
and vomited. At that time she noted a sudden increase in 
fetal activity, followed by complete absence of movements. 
The patient’s husband and 3 other members of the house- 
hold, including a 3-year-old child, had symptoms of nausea, 
vomiting and headache. One of these allegedly lost con- 
sciousness for a brief period. The patient remained in this 
house overnight. On the following morning both she and 
her husband noted headache, nausea and unsteadiness of 
gait. The other members of the household were reported 
sleeping soundly and somewhat difficult to arouse. The pa- 
tient’s husband stated that there was an odor of gas through- 
out the house and that a combination gas and oil stove had 
been burning in an adjoining room through the night, The 
patient continued to have nausea and vomited during that 
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day. Labor began in the evening, and she was admitted to 
the hospital in active labor. She complained of symptoms of 
an upper respiratory infection and nausea and vomiting, 
which had become much worse during the past 24 hours. 
No fetal movements had been felt since the previous evening. 

Physical examination showed a young, very apprehensive 
woman who was belching frequently and complaining of 
nausea. The temperature was 99.4°F., the pulse 90, and the 
respirations 24 per minute. The blood pressure was 110/80. 
The hemoglobin was 12.3 gm. per 100 cc., and the red-cell 
count 4,130,000; the white-cell count was 23,800, with 90 
per cent neutrophils (including 14 band forms), 9 per cent 
lymphocytes and 1 per cent monocytes, There was a bright 
flush of the face, and a faint pink, macular eruption over 
the back. The fetal heartbeat was not audible. The cervix 
was dilated to admit 11% fingers, and contractions occurred 
at 2-minute intervals. She was given the customary barbi- 
turate, Demerol and scopolamine analgesia, and after 51/2 
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oxide of less than 20 per cent is not distinguishable from 
normal blood, and in the range of 20 to 25 per cent close 
observation shows a darkening between the carbon monoxide 
bands, Thus, the positive qualitative test indicates a con- 
centration greater than 25 per cent saturation. 

The next day, a quantitative analysis was made on the 
case specimen by means of a Van Slyke blood-gas apparatus 
of volumetric type. Carbon dioxide was absorbed with so- 
dium hydroxide solution; oxygen was absorbed with an alka- 
line solution of sodium hydrosulfite and sodium anthra- 
quinone-beta-sulfonate; and carbon monoxide was absorbed 
in an alkaline solution of cuprous chloride and ammonium 
chloride. 

Hemoglobin was determined by calculation from an iron 
analysis (Wong’s method) with further calculation of car- 
bon monoxide capacity. The following values were ob- 
tained: carbon monoxide, 10.8 vol. per cent; saturation, 49 
per cent; hemoglobin, 16.4 gm. per 100 cc.; carbon mon- 


ConvuL- 
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hours of labor was delivered of a stillborn fetus by low for- 
ceps, under nitrous oxide and ether anesthesia, 

Post-mortem examination revealed a well formed, new- 
born female infant measuring 48.5 cm. in length and weigh- 
ing 2800 gm. The skin on the limbs was partly macerated. 
The skin of the body otherwise was white except for bright- 
red mottling over the arms and legs and a reddish flush over 
the back. The nail beds, lips, cheeks, conjunctivas, ears and 
the caput of the scalp were brilliantly red. The leptomen- 
inges of the brain and the serous surface of the body cavities 
showed the same color. The pleural, pericardial and peri- 
toneal cavities contained a small amount of blood-tinged 
fluid. Petechial hemorrhages were present in the epicardium, 
the pleurae, the pelvic mucosa of the kidney and the choroid 
plexus of the lateral ventricles, and in the cerebellar sub- 
arachnoid space. All the organs showed generalized conges- 
tion. The rotation of the intestine was incomplete. No other 
congenital abaormalities were found. 

On analysis of blood removed from the vena cava* the 
color suggested the presence of carbon monoxide. Aliquots 
of this specimen and of normal blood were prepared and 
carefully balanced in the microspectroscope. The reducing 
agent used was ammonium sulfide. After addition of the re- 
ducing agent the normal specimen gave the single broad 
band of hemoglobin, but the case specimen still showed the 
persistent 2 narrow bands indicating the presence of carbon 
monoxide. 

According to the examiner a saturation of carbon mon- 


*Examined in the Medical Examiner’s office by Mr. Frank Stratton, 
— — chemist and assistant in legal pis wei Harvard Medi- 


oxide capacity, 22.0 vol. per cent; and cell content, 57 
per cent. 

The percentage saturation was calculated by division of 
the value of carbon monoxide observed (in volumes per 
cent), times 100, by the carbon monoxide capacity. 


Discussion 


Whether carbon monoxide can enter the fetal cir- 
culation and cause death or injury of the fetus is a 
question that has caused considerable disagreement. 
Theoretically, a diffusible gas like carbon monoxide 
could probably cross the placental barrier with the 
same ease as oxygen. In the opinion of some au- 
thors** this does not occur because of the marked 
affinity between carbon monoxide and hemoglobin. 
The mother dies before all her cells are saturated and 
before diffusible carbon monoxide in the plasma 
reaches the placenta, and red blood cells, saturated 
with carbon monoxide, do not cross the placental 
barrier. The fetus dies from simple anoxia due to 
lack of oxygen. This opinion is also voiced by oth- 
ers®?* provided that the mother is subjected to acute 
poisoning with large doses of carbon monoxide so that 
she dies in a short time, However, when the mother 
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dies from a moderately large dose continued over a 
longer period, small amounts of carboxyhemoglobin 
are demonstrable in the fetal blood.** 

A possible mechanism by which carbon monoxide 
is transferred to the fetal blood is suggested by Ni- 
cloux*® and reiterated by Dérobert, Le Breton and 
Bardon.® In their opinion the erythrocytes probably 
do not constitute the only tissue that fixes the carbon 
monoxide. Some of the gas remains in the plasma, 
and an equilibrium is gradually established between 
carboxyhemoglobin and intracellular and interstitial 
fluid at the placental level. Carbon monoxide then 
passes the placental villi like other gases and nutrient 
materials. This equilibrium depends on the duration 
of the maternal intoxication and the constancy of 
concentration in the maternal blood. If either of these 
factors is low no equilibrium is established, and it is 
never realized in rapid, acute carbon monoxide 
poisoning. 

The theory that the plasma is the conveyor of car- 
bon monoxide was proved by Nicloux”’ in an in vitro 
experiment. He suspended a cecum from an ox filled 
with blood containing carboxyhemoglobin in a glass 
of physiologic saline solution and placed a fish in the 
glass. After two hours the fish was killed, and it was 
found that its blood contained carbon monoxide. The 
saline liquid remained clear throughout. 

The opinion of Nicloux, based on experimental 
work, that slow intoxication with moderate doses of 
carbon monoxide is the condition that will cause death 
of the fetus with survival of the mother is supported 
by Tissier.** He reported the only death of the fetus 
in utero with analysis of the fetal blood, which was 
20 per cent saturated with carboxyhemoglobin. Since 
the mother in this case had attempted suicide and had 
been found in coma, death of the fetus may have 
occurred early and in part been due to lack of oxygen 
or a marked sensitivity of the fetus to carbon mon- 
oxide. 

In the case reported above, in which the mother 
was exposed to carbon monoxide long enough and in 
sufficient amounts to cause symptoms, but not death, 
sufficient carbon monoxide did diffuse from the ma- 
ternal to the fetal circulation to produce 49 per cent 
saturation of the fetal hemoglobin and cause the death 
of the fetus. With cessation of the circulation of the 
fetus, the carboxyhemoglobin was not eliminated from 
the fetal blood. Probably, the fetus is more sensitive 
to carbon monoxide poisoning and requires smaller 
doses than the accepted 65 per cent saturation for 
adults. This case proves conclusively that carbon 
monoxide may enter the fetal circulation under cer- 
tain circumstances and cause death. 
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In the 8 cases in the literature in which living chil- 
dren with psychomotor disturbances were born to 
mothers who at some time during pregnancy had been 
exposed to carbon monoxide poisoning, a causal rela- 
tion is possible. However, the degenerative changes 
found in the central nervous system of 1 infant who 
died’ may be found in simple anoxia and other toxic 
states.* 


SUMMARY 


A case of intrauterine death of a full-term female 
fetus due to asphyxia caused by accidental, long con- 
tinued, nonfatal carbon monoxide poisoning of the 
mother is reported. 

The typical cherry-red color of skin and organs of 
the fetus was present, and jetal blood was 49 per cent 
saturated with carboxyhemoglobin. 

Twenty-three cases collected from the literature on 
carbon monoxide poisoning during pregnancy are 
reviewed. 


We are indebted to Dr. Richard Ford, Department of 
Legal Medicine, Harvard Medical School, and his staff for 
the examination of the blood and valuable suggestions in the 
preparation of the manuscript. 
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7” the preparation of this progress report on oral 
diseases, primarily concerning the oral mucosa, 
we were impressed by the paucity of literature deal- 
ing with the mouth as an entity. Much of the liter- 
ature consists of reports of clinical cases of general 
interest such as a reaction to a drug with oral mani- 
festations. 

During the past decade the dental and derma- 
tologic journals have furnished most of the informa- 
tion that one might refer to as progress in the sub- 
ject of oral medicine. Many lesions involving the 
mucous membrane of the mouth, other than discrete 
lesions from local causes such as leukoplakia buc- 
calis, are related to disease elsewhere in the body. 
One cannot separate the oral cavity from the body 
as a whole, and the mouth may thus be regarded as 
the diagnostic mirror of the body. 

On reviewing the progress of knowledge of oral 
diseases, we have refrained from including purely 
dental conditions, periodontal disease, bone lesions, 
neoplasms and surgical inflammatory processes. 

Oral medicine as a subject taught in dental schools 
is relatively new, and about two thirds of the dental 
schools in the United States have provided instruc- 
tion as a single course. In a recent visit to Canada 
we noted that the seven dental schools have not, as 
yet, instituted a course in oral medicine as a part of 
the curriculum. 

Studies in viral diseases have only recently con- 
tributed criteria to differentiate various inflamma- 
tory lesions of the oral cavity; the reactions from 
various antibiotics represent another recent addi- 
tion to the knowledge of oral disease. 

Mechanical local factors, together with psychoso- 
matism, are important in the etiology of mouth le- 
sions formerly clouded in obscurity. Mechanical fac- 
tors represent the all-important cause of focal mu- 
cous-membrane lesions. Too often, local irritations 
due to faulty occlusion, imperfectly fitting dentures, 
both partial and full, dental caries, crowns and clasps 
from bridges and habit biting are overlooked, and 
other causes are needlessly sought as etiologic factors. 
Except for frictional irritation from both partial and 
full dentures, we do not believe that plates are chem- 
ically active and responsible for the so-called denture 
sore mouth. 
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Denture Sore Moutn 


Among the many articles on mechanical traumatic 
conditions of the oral cavity commonly referred to as 
“denture sore mouth,” a study of this condition by 
Nyquist? merits a review of his investigations. 

The appearance, beneath artificial dentures, of 
chronic inflammatory changes of the oral mucosa is 
frequent. The denture-covered area becomes edema- 
tous, presenting either an erythematous smooth sur- 
face or, in most chronic cases, granulation tissue, 
often seen opposite the now obsolete vacuum cham- 
bers. The tongue is sometimes involved with erythe- 
ma and edema, often with considerable discomfort 
and pain along with disturbances of salivation. These 
pathologic changes of the oral mucosa, the origins of 
which are traceable to the presence of the dental 
plate, are mentioned in the literature under many 
different names. Examples of these terms include 
stomatitis prosthetica, stomatitis nudata, stomatitis 
venenata, stomatopathia allergica, rubber sore mouth 
and denture sore mouth. 

In the available literature covering half a century 
a number of principal causal factors are mentioned. 
The first of these consists of nonphysiologic condi- 
tions, explained on the basis that every denture sets 
up abnormal conditions in the mucosa, resulting in 
disturbances of the blood circulation, secretions and 
self-cleansing capacity. The second group comprises 
traumatic injuries (during chewing and speaking, the 
plate makes some movement against the mucosa, and 
in certain cases, poor surface, marginal fit and trau- 
matizing occlusal relations that cause some displace- 
ment between mucosa and plate are also found, and 
any resulting injury to the mucosa is purely trau- 
matic. The third is heat accumulation: base mate- 
rials of low thermal conductivity, such as rubber and 
various kinds of synthetic resins, may give rise to an 
accumulation of heat in the plate. The permanently 
raised temperature may conceivably have a delete- 
rious effect on the mucosa. A fourth condition is 
putrefaction — poor oral hygiene and inadequate 
cleansing of the plate set up conditions whereby food 
particles, desquamated cells and inspissated secre- 
tions provide a favorable medium for the oral bac- 
terial flora that may cause inflammatory reaction of 
the mucosa. A fifth group includes chemicotoxic in- 
juries; the base material itself or its constituents, such 
as dyes, stabilizers and accelerators, may cause chem- 
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icotoxic injury to the mucosa. A sixth is composed 
of allergic reactions of the mucosa: the base material 
or its constituents may give rise to allergic reactions 
of the mucosa. Cleansing materials for the plate may 
have a similar effect. Finally, vital resistance may be 
depressed because of systemic disease: such conditions 
as diabetes, nephritis, anemia, leukemia, vitamin de- 
ficiency and hormonal disturbances are considered 
factors reducing the vital resistance to trauma of the 
oral mucosa. Inflammatory changes may thus arise 
more easily. 

In the study of the traumatic group of cases it was 
concluded that trauma in its various forms plays a 
great part in the occurrence of dental sore mouth. 
The types of trauma considered were instability, trau- 
matizing centric occlusion and traumatizing articu- 
lation. This study gave rise to the establishment of 
an “ideal group” consisting of cases of good stabil- 
ity, correct centric ccclusion and balanced articula- 
tion, and groups comprising the different types of 
trauma, occurring either singly or in combinations. 

The frequencies of dental sore mouth for the dif- 
ferent groups were as follows: ideal group, 2 per cent; 
one traumatic factor, 15 per cent; two traumatic fac- 
tors, 50 per cent; and three traumatic factors, 75 per 
cent. 

Trauma thus appears to be the dominating factor 
in the occurrence of dental sore mouth and its varia- 
tion in frequency. 

The use of the patch and mucosal-contact tests, as 
applied in Nyquist’s’ experiment, has virtually ruled 
out the probability that dental sore mouth is allergic. 
In the test for possible hypersensitiveness to the den- 
ture base materials, the finely pulverized grindings, 
which were not taken from the surface layer of the 
suspected denture, were used as a test substance. In 
the mucosal-contact test the base material as such 
served as the test substance in a number of cases. 

In one method the contact between the denture 
base and the mucosa was broken by covering of the 
membrane side of the denture with tinfoil. When 
the mucosa had clinically healed, the foil was re- 
moved so that the oral mucosa was re-exposed to the 
base material. 

In another method the contact between the base 
material and the mucosa was retained, but trauma 
was eliminated through careful selective grinding of 
the denture. 

Nyquist’s chief conclusion, drawn from his investi- 
gation, was that trauma is the predominating cause 
of denture sore mouth. A hypersensitiveness of the 
oral mucosa against some constituent of the dental 
base, with subsequent allergic reaction, is also con- 
ceivable, but the frequency of such injuries is prob- 
ably quite low, The possibility cannot be excluded 
that dental sore mouth is also a toxic effect arising, 
for example, from a free monomer in an acrylic resin. 

Our observations over a prolonged period in pa- 
tients wearing dentures concur with Nyquist’s experi- 
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mental investigations that frictional trauma is the all- 
important factor. 

In older persons, more often women, inability to 
adjust themselves to the wearing of dentures is not 
uncommon. When definite mechanical factors are in- 
volved they can usually be remedied. Psychosomatic 
factors play an important part among older women 
although xerostomia, which is due to diminished 
salivary secretions associated with atrophy of the oral 
mucosa, creates a real problem in these cases, Inter- 
mittent pressure from dentures on a dry mucous 
membrane frequently stimulates a verrucous or 
papillomatous reaction of the mucosa. 


ELECTROGALVANISM 


A subject much discussed up to a decade ago hi.s 
ceased to attract attention in recent years, and the 
literature dealing with this phenomena has been prac- 
tically nonexistent of late. 

Lain,* Ganowsky,*® Campbell* and others stress the 
importance of electrolytic lesions of the mouth, caused 
by the effect of galvanic currents that arise in the 
oral cavity from dissimilar metals in the presence of 
saliva. 

Lain and Caughror,' in their article, give in de- 
tail a theory of electrogalvanism as a cause of im- 
portant lesions of the oral mucous membrane. In ex- 
planation, they state that human saliva contains the 
necessary elements for a good electrolyte, whether its 
chemical reaction is neutral, acid or alkaline. There- 
fore, a galvanic battery is constructed in every oral 
cavity where restoration has been made from two or 
more electropotentially dissimilar metals. The com- 
mon subjective symptoms of the electrochemical 
changes in the mouth are metallic or salty taste, in- 
creased salivary secretion and a burning or tingling 
sensation, usually occurring on the margin of the 
tongue. The objective signs include disintegration 
and discoloration of metallic restorations, revealed 
by a dark, tarnished color, which is the result of sul- 
fides and other ionized products that have migrated 
from the positive metals such as aluminum, zinc, 
nickel and copper through the saliva to be deposited 
on the electronegative gold, platinum or silver res- 
torations. Evidence of chronic irritation, with ero- 
sions and ulcers on the dorsal area of the tongue as 
well as leukoplakia, is said by these investigators to 
be caused by these phenomena. Cases of electrogal- 
vanism are reported to improve at once, and all le- 
sions, except leukoplakia, heal promptly after re- 
moval of restorations of either the positive or the 
negative group. The authors state that, when the 
lesions have healed, new restorations made from 
homologous metals guarantee against recurrence. For 
making electric estimations of potential damage to 
tissues, they used a Weston microammeter with a 
range of 75 microamperes. 

Reed and Willman, in their discussion of the sub- 
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ject, indicate that galvanic currents in the oral cav- 
ity have been reported for eighty years. 

From the electrochemical point of view, three dif- 
ferent combinations of dissimilar metals can occur 
in the mouth: dissimilar metals that never come in 
contact; dissimilar metals that are always in contact; 
and dissimilar metals that are intermittently in con- 
tact in mastication. 

On the basis of their experiments, they conclude 
that the presence of two or more dissimilar metals 
that are not in contact cannot give rise to galvanic 
currents. They further interpret the experiments as 
demonstrating that the intensities of galvanic cur- 
rents between dissimilar metals that are in direct con- 
tact are lower than 1 microammeter, Galvanic cur- 
rents of this order have not been considered harmful 
by previous authors. 

Schriever and Diamond’ performed experiments 
on electromotive forces nd electric current caused 
by metallic dental fillings. They described the sources 
of possible electromotive forces for pairs of metallic 
fillings and for single fillings. A condenser-ballistic- 
galvanometer-potential-difference meter was devel- 
oped with which the differences in electric potential 
between pairs of metallic fillings could be measured. 
They concluded that serious pathologic conditions in 
the oral cavity have been caused by metallic fillings 
and also that the bone fluid is just as important as 
the saliva in causing electric currents, 

This is an excellent piece of research indicating 
possible sources of electromotive activity for electro- 
motive forces for single and pairs of metallic fillings. 
However, in our experience, the absence of mucosal 
lesions that can be related to these electric phenom- 
ena suggests that, from a practical standpoint, they 
can be ignored as causes of lesions of the oral mucous 
membrane. 

We have had the opportunity of studying a large 
group of so-called electrogalvanic lesions involving 
the oral cavity and have satisfied ourselves that other 
factors such as rough surfaces of restorations, faulty 
occlusion, poorly fitting dentures and irritation from 
other mechanical appliances best explain the lesions 
involving the oral mucous membrane. If the dental 
profession accepted the explanation of oral galvanism 
as a cause of these “galvanic burns” and leukoplakia, 
it would represent a herculean task on their part to 
drill and replace the dental fillings of different poten- 
tialities now existing in oral cavities of the many mil- 
lion inhabitants in this country. 


Vira Disease 


Perhaps in no other field of oral medicine have the 
advances in diagnosis and classification been so out- 
standing and sound. Of course, the introduction of 
such new diagnostic tools in the study of viruses as 
the electron microscope, serologic technics and cul- 
tural methods brought about an inevitable amount 
of investigative work in this field. The herpes virus 
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was the first organism to feel the full impact of re- 
search minds, and names like Dodd, Scott and Blank 
have now become synonymous with the brilliant work 
with this virus. The first great clinical study was 
presented by Dodd, Johnston and Buddingh,* which 
definitely defined the entity of herpetic stomatitis in 
children. This was followed by the classic study of 
Scott, Steigman and Convey,’ which clarified the en- 
tity still further. The most recent investigation, by 
Buddingh et al.,*° gives more information about the 
natural course of this disease. We have seen numer- 
ous cases in children and, occasionally, in adults, 
and the same pattern is followed in most cases. There 
is a fairly acute onset with the rapid development of 
discrete, uniform, vesicular lesions accompanied by 
pronounced systemic manifestations. Although there 
are numerous enthusiastic reports concerning the 
efficacy of wide-spectrum antibiotics, we have not 
been impressed with any significant effect in our 
cases. Of course, none should be expected, especially 
in the light of the work of Baldridge and Blank," 
which showed conclusively that chlortetracycline had 
no effect on the virus of herpes simplex in embryo- 
nated eggs. We resort only to local soothing measures, 
combined with general treatment, to relieve pain and 
correct diminished food and fluid intake. On recov- 
ering from the stomatitis the patient is left with a 
high antibody titer to the herpes virus that will pro- 
tect him from any further primary infection. How- 
ever, he may still be plagued with recurrent herpetic 
infection of the lips and other mucous membranes or 
skin areas. We have seen recurrent herpes-simplex in- 
fections follow a variety of immediate causes such 
as trauma, sun exposure and febrile disease. One of 
the most widely recommended means of therapy — 
namely, repeated smallpox vaccination — is without 
any scientific basis, There is no immunologic rela- 
tion between the herpes and vaccinia viruses. The 
neutralizing antibody titer in patients suffering from 
repeated herpetic infection is already high, and no 
alteration follows such a procedure. If, by chance, 
any success results from the vaccination, it is per- 
haps from the psychotherapeutic effect. We have 
been impressed with emotional influences in recalci- 
trant recurrent herpetic infections. This concept is 
not new,”* and a sympathetic understanding approach 
to these patients will often accomplish much more 
than a myriad of vaccinations, antibiotics and other 
nonspecific therapeutic attempts. 

Herpangina is not a new viral disease of the oral 
cavity, for it was first described by Zahorsky’* in 
1920. However, it remained as an obscure entity until 
1951, when an excellent study** solved the etiologic, 
immunologic and epidemiologic problems of this dis- 
ease. It is somewhat similar to acute herpetic gingi- 
vostomatitis except that it runs a much milder course 
and only the posterior aspect of the oral cavity is in- 
volved. Probably, most of these cases are overlooked 
or disposed of as a streptococcal sore throat or ton- 
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sillitis. It is due to the coxsackie virus, Group A, and, 
like the herpes virus, does not respond to any specific 
antibiotic therapy. The usual course of the disease 
is only four to seven days, and the constitutional 
symptoms are mild. Only conservative symptomatic 
therapy is recommended. 

There has been little progress to report on other 
viral diseases affecting the oral cavity. Hoof-and- 
mouth disease is rare in this country, and most of the 
reports are in the foreign literature. Herpes zoster, 
verruca vulgaris, molluscum contagiosum and orf are 
all very rare. We have seen several cases of acci- 
dental vaccination, involving the lips; the diagnosis 
should be thought of in children who have recently 
been vaccinated or who have been in contact with 
recently vaccinated children. The lesions can be ex- 
tremely inflammatory and mimic primary syphilis, 
neoplastic disease or severe deep pyoderma or fun- 
gous disease. 


Aputruous STOMATITIS 


This is one of the most frequently encountered dis- 
eases in oral medicine, and yet it remains one of the 
least well understood. Despite numerous reports in- 
volving the herpes virus, as well as other undiscov- 
ered viruses, the etiology remains unknown. From a 
review of the literature on this subject there appears 
to be an almost universal acceptance of the concept 
that aphthous stomatitis is ushered in by a vesicle 
that ruptures, leaving an eroded surface similar to 
the natural development of lesions due to the herpes 
virus. We have purposely followed patients with re- 
current aphthous stomatitis at daily intervals to ob- 
serve the initial lesions. In no case were we able to 
see a vesicle. Instead, a macular area of erythema 
appeared initially, followed by slight induration, color 
changes and a slough of the involved mucous mem- 
brane, leaving a well defined ulceration whose base 
became covered with a grayish membranous exudate. 
The whole process resembled what one might ex- 
pect from a minute infarction of the area. Stark, 
Kibrick and Weisberger,”® in their series, confirmed 
this observation. 

The first conclusive proof that the herpes virus was 
not the etiologic agent for this disease was forthcom- 
ing from Blank et al.,*° who demonstrated that aph- 
thous lesions histologically do not show inclusion bod- 
ies or any other evidence of a viral etiology. Further- 
more, the herpes virus could not be cultured from any 
of the lesions, and the herpes-simplex-neutralizing- 
antibody response was not altered by the course of 
the disease. Stark and his associates*® gave further 
proof with the herpes-simplex complement-fixation 
antibody studies, which again failed to show any re- 
lation to the development of aphthous stomatitis. 

The location of the lesion is extremely variable, 
the vestibule of the oral cavity being the most fre- 
quent site in our experience. The average course is 
about two and a half weeks although considerable 
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differences are noted. One to four are the average 
number of individual lesions. Therapy remains a 
difficult problem, and what we have said regarding 
the treatment of recurrent herpes labialis can be re- 
peated for this condition. 

Kutscher, Silvers and Zegarelli?**® have contrib- 
uted considerable information by their controlled 
studies demonstrating the failure of smallpox vac- 
cination, antibiotics and antihistamines in the treat- 
ment of aphthous stomatitis. In severe cases, when 
there is considerable discomfort and disability, we 
have used hydrocortisone orally in moderate doses. 
Although it has been extremely useful in some cases, 
we certainly do not recommend this as a routine 
therapeutic agent, and when it is discontinued, new 
attacks can occur. Many of the cases that we ob- 
serve are in emotionally fatigued young people. 
Often, the attacks occur during an acute emotional 
upset. Therapeutic efforts in the direction of reliev- 
ing emotional tension, along with general supportive 
measures, have appeared to bring the most gratifying 
results. 


Buttous Diseases 


For many years bullous diseases of the oral cavity 
have caused great concern, not only as an immediate 
problem of discomfort to the patient but also as a 
challenge to the clinician in therapy, diagnosis and 
prognosis. In this country there was great confusion 
and inability to differentiate erythema multiforme 
bullosum from pemphigus in the early stages five or 
six years ago, and yet, in 1943, Civatte’® eruditely 
described histologic changes that he considered diag- 
nostic of pemphigus; in 1948 Tzanck”° showed how a 
simple tissue smear could help make a positive diag- 
nosis of pemphigus. However, it was not until Blank** 
and Lever** presented their reports that the recogni- 
tion of the European work was universal. 

Erythema multiforme bullosum represents the most 
common group of bullous eruptions of the oral cav- 
ity. We look upon it more as a symptom complex 
than as a disease entity, and as knowledge broadens, 
more and more causes for this reaction may be found 
in the mouth and skin. We agree with Robinson and 
McCrumb** that Stevens—Johnson syndrome, ecto- 
dermosis erosiva pluriorificialis, and Behget’s and 
possibly Reiter’s disease are all a manifestation of a 
single entity—namely, erythema multiforme exuda- 
tivum. 

We are aware of drug sensitivities producing this 
picture, and undoubtedly there are other mecha- 
nisms that remain obscure. Erythema multiforme is 
usually a self-limited disease. Its course is extreme- 
ly variable and may be mild or severe and even fatal. 
We attempt to elicit carefully a history of ingestion 
of drugs and to eliminate any suspected offenders. In 
severe cases ACTH and cortisone are usually very 
helpful and can be life saving. Histologic study 
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demonstrates a nonspecific reaction consisting of a 
subepidermal bulla with inflammatory exudate. 

Pemphigus is a potentially fatal disease of un- 
known etiology characterized by epidermal changes 
leading to the formation of bullae. There are four 
types of the true malignant forms: pemphigus vul- 
garis; pemphigus vegetans; pemphigus foliaceus; and 
pemphigus erythematosus (Senear—Usher). There are 
also three chronic, more benign types: chronic be- 
nign mucous-membrane pemphigus; benign chronic 
familial pemphigus of Haley and Haley; and bullous 
pemphigoid (perhaps a variant of bullous derma- 
titis herpatiformis or erythema multiforme bullosum). 
Oral lesions are found in every case of pemphigus 
vulgaris and are frequently the initial lesion. They 
are also usually seen with pemphigus vegetans but 
less frequently with pemphigus foliaceus and ery- 
thematosus. Beaign mucous-membrane pemphigus is 
almost always accompanied by oral lesions; in all the 
patients that we have studied they were present, and 
frequently they were found in no other areas, Oral 
lesions are a prominent part of bullous pemphigoid. 
We have never seen mucous-membrane lesions in be- 
nign chronic familial pemphigus. 

There is nothing characteristic about the lesions in 
the oral cavity encountered in these various diseases. 
The bulla is extremely short-lived owing to a thin 
wall and the traumatizing elements that prevail in 
the oral cavity. Therefore, one must evaluate the en- 
tire clinical picture and employ ‘he necessary labo- 
ratory procedures, especially tissue smears and biop- 
sies. The histologic picture of true pemphigus is 
diagnostic. The two most important and pathogno- 
monic elements are the position of the bulla—intraep- 
idermally—and the presence of acantholysis; the 
acantholytic cells may also be seen in the tissue 
smears as described by Tzanck.”° 

Therapy has been revolutionized by the advent of 
ACTH and cortisone. Before their use a diagnosis of 
pemphigus vulgaris was a sentence to a miserable 
death with ulcerating lesions, malnutrition and gen- 
eral debility. Although these drugs are not curative. 
they effect remissions for varying lengths of time, and 
maintenance doses are often effective. There are no 
new advances in etiology, but one must be thankful 
for the important forward steps in diagnosis and 
therapy of this dreaded disease. 


LEuKopiAKIA BuccaLis AND OrAL CANCER 


The recent definite increase of cancer of the lung, 
with evidence of its relation to the inhalation of the 
products of combustion from cigarettes, has tended to 
divert the attention of the medical and dental pro- 
fessions from the frequent occurrence of oral car- 
cinoma found in heavy pipe smokers. As a result of 
the unfavorable publicity attached to the apparent 
relation between the smoking of cigarettes and Jung 
cancer some have suggested that if one feels the need 
for smoking, it would be more desirable to turn to the 
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cigar or the pipe as the least harmful. The inhala- 
tion of smoke is very much less frequent in one who 
enjoys these forms of smoking. We call attention 
to the fact that it is impossible to determine all the 
early curable pulmonary processes of cancer even 
with routine x-ray examination. In contrast one can 
observe the premalignant lesions of leukoplakia and 
early carcinoma, readily visible and often found in 
heavy pipe smokers. In spite of the fact that early 
lesions of carcinoma of the mouth can be detected, 
more than 4000 persons die of oral carcinoma an- 
nually in the United States. A switch from ciga- 
rettes to the cigar or pipe may reduce the frequency 
of cancer of the lung and in turn cause an increase 
in oral carcinoma. In discussing this extremely com- 
mon and premalignant lesion—namely, leukoplakia 
buccalis—we can state that it is the most common 
in importance of the mouth lesions, numbering 15 
per cent of a collected group of 4728 patients. *4 Ina 
report of 316 cases*® of leukoplakia, and again a total 
of 671 patients** with leukoplakia buccalis, there was 
evidence that the products of combustion of tobacco, 
particularly in pipe smokers, often combined with 
local irritation, represent the important factors in the 
production of oral carcinoma, Probably, an addi- 
tional factor is present in most cases in which the 
cancers develop in the older age group—namely, the 
loss of tissue resistance related to a hormonal inactiv- 
ity. This suggestion is difficult to prove by experi- 
mental investigation. 

Our experience in the sex distribution of oral car- 
cinoma is in agreement with that of others—only 10 
per cent of cases occur in the female and usually in 
the later decades of life. Many of the cases of car- 
cinoma in aged women are found in edentulous 
mouths and are due to irritation of ill fitting dentures, 
with frequent involvement of the tongue. 


(To be concluded) 
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Abnormal 


MEDICAL INTELLIGENCE 


MOUNTAINEERING PHYSICIANS 
Henry R. Viets, M.D. 


BOSTON 


Of all the activities of physicians, other than 
the practice of their chosen profession, moun- 
taineering is perhaps the most fascinating and haz- 
ardous. In spite of its perils, doctors have long 
been drawn to this arduous pursuit, some for the 
pure pleasure of climbing and others taking the part 
of medical officers to official expeditions. In some 
cases, indeed, they have been the actual leaders of 
exploring parties. Of those who have climbed pri- 
marily for pleasure, none are more noteworthy than 
William Howard and Jeremiah Van Rensselaer, 
young American medical graduates who topped Mont 
Blanc in 1819, and Clinton Dent, an English physi- 
cian, who overcame in 1878 the formidable difficul- 
ties of scaling the Aiguille du Dru, one of the unique 
rock needles of the Mont Blanc chain, after eighteen 
previous attempts had failed. 

William Howard, a graduate of the University of 
Maryland in the class of 1817, made the ascent of 
Mont Blanc in the summer of 1819, accompanied by 
a fellow physician, Jeremiah Van Rensselaer, who 
had received his degree from the University of New 
York, also in 1817. Both had been on a grand tour 
visiting medical centers in Europe and in Italy had 
climbed both Etna and Vesuvius before they crossed 
the Alps into Chamonix. Mont Blanc was a natural 
lure, and the two young physicians stood on the top, 
after an uneventful ascent, on July 12, 1819, the first 
Americans to do so. On the return journey they 
suffered from snow blindness, but otherwise do not 
appear to have been seriously affected by their ad- 
venture to a height of 15,781 feet. 

The climb had, of course, been accomplished be- 
fore 1819—the first time, indeed, by another physi- 
cian, Michel-Gabriel Paccard, the local doctor of 


Chamonix, who in 1786 scaled the top with one guide, 
a feat considered by most authorities today as the 
most important event in the history of mountaineer- 
ing. It was this same kindly physician who advised 
Howard and Van Rensselaer before their ascent in 
1819. 


Howard’s account, A Narrative of a Journey to the 
Summit of Mont Blanc . . . July 1819 (Baltimore, 
1821; second edition, 1856), is chiefly remembered 
for his description of the moonlight view from his 
overnight camp near the top. The spectacle was, he 
wrote, so sublime as to render him for a time, “in- 
sensible to all feelings of personal suffering. The 
sky was very clear, but perfectly black; the moon and 
stars, whose rays were not obscured by passing 
through the lower dense region of the atmosphere, 
as when seen from the surface of the earth, shone with 
a brilliancy, tenfold of what I had ever observed 
from below: and the comet with its bright tail formed, 
in the northwest, a beautiful object.” A common- 
place now that such a view 3 miles above the earth is 
well known to every aeroplane passenger who travels 
by night. To Howard, the clearness of the atmos- 
phere gave each star, like those in Shakespeare’s im- 
agination that “i’ th’ darkest night stick fiery off in- 
deed,” and ee sell his “feelings of awful sublim- 
ity, which our situation was so calculated to inspire.” 
The young Baltimore physician was amazed, as many 
have since been, by the dark indigo of the actinic sky, 
and he felt that emotional uplift, so common in flyers 
today, that comes from the semidetachment from 
earthly entanglements, augmented by the satisfaction 
of accomplishment and an almost overwhelming 
sense of freedom and oneness. 

If Howard was uplifted by his ascent of the more 
simple Mont Blanc, how much more gratification 
must have come to Clinton Dent when he topped the 
Aiguille du Dru nearly sixty years later! With J. W. 
Hartley, he made this difficult rock climb in 1878, 
nearly a hundred years after Paccard had looked 
down on Chamonix from atop Mont Blanc. But the 
Aiguille du Dru was more formidable, although not 
so high. It stands out like a needle in the broken 
line of the Mont Blanc chain, as seen from Monten- 
vers, above Chamonix, and Dent, who had gazed up 
to it as a “holiday dream of five years,” could only 
exclaim from the peak: “Where in the wide world 
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will you find a sport able to yield pleasure like this?” 
And yet, for a second or two, “all of the past seemed 
blotted out, all consciousness of self, all desire of life 
was lost, and I was seized with an impulse almost in- 
controllable to throw myself down the vertical prec- 
ipice which lay immediately at my feet.” “I know 
not now,” he wrote later, “though the feeling is still 
and always will be intensely vivid, how it was re- 
sisted, but at the sound of the voices below the fac- 
ulties seemed to return each to its proper place, and 
with the restoration of the mental balance the mo- 
mentary idea of violently overturning the physical 
balance vanished.” Hamlet, climbing the peaks of 
mental anguish, had many such a “momentary idea,” 
recalled too by the sound of a voice, when the facul- 
ties returned “each to its proper place.” Such is the 
fabric of high emotional experience, seldom vouch- 
safed common man, but inherent in stories of the 
mountaineers and those that make great effort to 
overcome material or spiritual obstacles. 

Other physicians in the next hundred years fol- 
lowed the trail of Paccard, Howard and Van Rens- 
selaer up the slopes of Mont Blanc: Edmund Clark, of 
London, in 1825; Martin Barry, of Edinburgh, the 
embryologist, in 1834; Harry Allen Grant in 1839; 
Edouard Ordinaire in 1843; Auguste Lepileur in 
1844; Albert Smith, the English country practitioner 
who abandoned medicine for journalism, in 1851; and 
Israel Tisdale Talbot, of Boston, in 1854, to mention 
only a few who reached the top. In those days the 
climbs were largely sporting ascents, without exten- 
sive scientific observations, as came to be more or less 
the rule in later expeditions on this and other moun- 
tains. A few key observations, h. wever, were made, 
many of them ignored by later climbers, sometimes 
with fatal consequences. Clark, for instance, noted 
that the firing of a pistol contributed to producing 
an avalanche, which fell shortly after. A guide, fall- 
ing asleep over a charcoal brazier was overcome by 
carbon monoxide, an event that has frequently led to 
disaster to explorers, both mountaineers and others. 
Clark and Barry gave descriptions of mountain sick- 
ness, and the latter came near exhaustion at the sum- 
mit. Barry, who had studied with Tiedemann at 
Heidelberg and later with Purkinje at Breslau, was 
the most distinguished of the early physicians to 
climb Mont Blanc, and his scientific observations on 
insect life, barometric pressure and geology were of 
considerable value. Ordinaire’s ascent is of interest, 
for he reached the top on August 25-26, 1843, and 
repeated his climb after only a few days of rest on 
August 30-31, but except for his demonstration of 
man’s endurance, he does not seem to have been more 
than a holiday tourist, thoroughly enjoying his 
triumphs. Lepileur, on the other hand, ‘made a 
purely scientific ascent, his party remaining on the 
mountain for a number of days making meteorologic 
and geodetic surveys. They attained the summit 
on August 29, 1844. Albert Smith, son of an Eng- 
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lish surgeon, spent a summer at the Hétel Dieu in 
Paris and on a walking holiday got his first view 
of Mont Blanc in 1838; but he did not ascend until 
1851 after he had abandoned medicine for journalism. 
On his return to London, he began some lectures 
that caught the public fancy. These ran in Egyptian 
Hall, Piccadilly, until his death in 1860, there being 
nearly 200,000 admissions in the two seasons of 1852 
and 1853. More than 2000 performances were given, 
and many an Englishman was inspired by Smith’s 
engrossing story to adopt mountaineering as a sport. 
His account, published in 1853, is marked by dignity 
and charm. He was an author of note, contributing 
to Punch and writing novels and extravaganzas. Al- 
though he made no scientific contribution to moun- 
taineering, Smith was enormously successful in pop- 
ularizing the sport of climbing. Israel Talbot, who 
made the second complete ascent by an American 
in 1854, followed Albert Smith’s idea of climbing 
as a sport. He had ascended Mount Washington 
in 1853, and the next year, after graduating from 
Harvard Medical School, when on top of Mont 
Blanc on August 25-26, dropped a pebble carried 
from the top of Washington, the “Mont Blanc of 
America.” He later became professor of surgery 
and dean at Boston University School of Medicine. 

The first and only American physician to meet 
his end on Mont Blanc was James Baxter Bean, who, 
with a Scotch clergyman, was lost in a snowstorm in 
1870, not far from the summit. His body and the 
corpses of his friend and their three guides were 
all recovered the same year, but an ice axe with 
Bean’s name inscribed on the shaft was not found 
until fifty-seven years later, thus closing the evidence 
of Mont Blanc’s worst disaster. 

With the passing of time men have climbed higher 
and higher until the Himalayan giants have been 
overcome — even Everest, in 1953, by a large ex- 
pedition equipped with every aid, including the use 
of oxygen. But rarely is the summit won on the 
first major attempt, for many obstacles must be over- 
come before the goal is achieved through the skill, 
judgment and courage of a team. In such a group 
a physician may be indispensable, and in some in- 
stances, such as the 1953 attack on Karakoram or 
K2, the second highest mountain in the world, the 
leader may be a member of the medical profession. 

Dr. Charles S. Houston, an internist practicing 
in Exeter, New Hampshire, was the director of the 
assault on K2 in the First American Expedition 
(1938), having been a member of the British-Ameri- 
can Himalayan Expedition that, in 1936, had reached 
the summit of Nanda Devi (25,600 feet), the highest 
mountain then climbed. On K2, although he and 
his fellow adventurers did not reach the top, they 
pushed their way to the foot of the summit pyramid, 
at a height of 26,000 feet before starting down. A 
way to the top had been found. A second ex- 
pedition, in 1939, without Houston, also failed, 
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through misadventure, but such is the driving force 
inherent in mountaineers that a third attempt was 
made in 1953, with Dr. Houston in the lead. This 
too was unsuccessful, but under circumstances beyond 
control, when 8 men were trapped on the mountain 
for ten days near the summit in three small tents by 
a blizzard that made advance or retreat impossible. 
No one thought, during those ten terrible days, why 
they had come to such a perilous position, for their 
whole energies were focused on survival. The deep- 
est springs of character were tapped. Dr. Houston, 
in an analysis of these “springs of character,” has 
given a penetrating and cogent account and one 
cannot do better than quote his own words: 


The lack of oxygen at great altitudes may dull the mind 
and weaken the body, but there is an inner strength of 
spirit, a bigger power which emerges undiminished, even 
magnified, to bring a man through such an experience. 
We faced nature’s wildest forces with our pitifully feeble 
tents and clothing as our only weapons, plus our inner 
determination. Perhaps it is this conquest, conquest of 
one’s self through survival of such an ordeal, that brings 
a man back to frontiers again and again. It may be a 
storm at sea, the arctic cold, or the desert heat. It may 
be a frontier of the spirit or of the mind. By testing him- 
self beyond endurance man learns to know himself. He 
endures and grows. Each generation passes the limits de- 
fined by its elders; the passage of the oceans, the reaching 
of the poles, flight, the four-minute mile, the theory of 
relativity, atomic fission. In a small way the conquest of 
a great peak is such a frontier. 


The answer to the question “Why climb moun- 
tains?” has seldom been expressed, moreover, in a 
more fitting form than in Houston’s words: 


The answer cannot be simple; it is compounded of such 
elements as the great beauty of clear cold air, of colors 
beyond the ordinary, of the lure of unknown regions be- 
yond the rim of experience. The physical fitness, the 
pride of conquering a steep and difficult rock pitch, the 
thrill of danger — but danger controlled by skill -— are 
also there. How can I phrase what seems to me the most 
important reason of all? It is the chance to be briefly 
free of the small concerns of our common lives, to strip 
off nonessentials, to come down to the core of life itself. 
Food, shelter, friends — these are the essentials, these 
plus faith and purpose and a deep and unrelenting de- 
termination, On great mountains all purpose is concen- 
trated on the single job at hand, yet the summit is but a 
token of success, and the attempt is worthy in itself. It 
is for these reasons that we climb, and in climbing find 
something greater than accomplishment. 


This “deep and unrelenting determination” has 
recently been expressed by another physician, Roger 
Gilbert Bannister, the first to run the faster-than- 
four-minute mile: “It’s the ability to take more out 
of yourself than you’ve got.” But he sees more in it 
than that, for running, he writes: 

. . . has taught me one thing: the need to make deci- 
sions. Sooner or later in sport we run up against situations 
which are too big for us to manage. . . . It shakes our 
roots with its confusing pattern of success and failure . 
Quick decisions are needed. As a result, sport leads to 
the most remarkable self-discovery of our limitations as 
well as our abilities. 


Such “self-discovery” has come to many, in peace 
and war, but to none more deeply or clearly than 
to the physician mountaineers, from Paccard to 
Houston. 
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ANURIA FOLLOWING 
PHENYLBUTAZONE THERAPY 


Jacos I. Weisman, M.D.,* anp 
Bernarp Bioom, M.D.+ 


SPRINGFIELD, MASSACHUSETTS 


N recent years there has been an increased use of 

phenylbutazone (3,5-dioxo-1, 2-diphenyl-4-n-butyl 
pyrazolidine) as a general antiarthritic. Because of 
possibly indiscriminate administration and subsequent 
harmful effects, it is considered timely to review some 
of the more important toxic side reactions, and to 
include a case report of an undesirable sequela. 

In a review of the literature, many complications 
and toxic reactions have been listed, including the 
following: granulocytopenia; thrombocytopenia; tem- 
porary and mild secondary anemia; hepatotoxicity 
and jaundice; Stevens-Johnson syndrome and other 
cutaneous manifestations; sensitivity reactions re- 
sembling polyarteritis nodosa; reactivation of peptic 
ulcer, with perforation and hemorrhage; retention of 
water, sodium and chloride, with consequent edema; 
hematuria; renal failure; and precipitation of uric 
acid stones. 

Physiologic studies have revealed that phenylbuta- 
zone reduces the plasma urate level in both gouty and 
nongouty persons, but that this reduction is not 
associated with an increase in the excretion of uric 
acid in the urine. The means by which phenylbuta- 
zone lowers the plasma urate level is unknown. Two 
probable explanations have been proposed: the uric 
acid may be changed in chemical nature while in the 
body and excreted in an unrecognized form; and a 
new compound may be created whereby the urate is 
bound. It is suggested that it is thus removed from 
the “miscible pool” while it still remains in the body. 

Steinbrocker and his associatest have described 
acute attacks of renal colic in 3 patients receiving 
phenylbutazone. In 2 of these cases the episodes re- 
curred on readministration of phenylbutazone. In 1 
case, analysis of the stone removed cystoscopically 
revealed it to be composed of uric acid crystals. In 
none of these cases had there been any pre-existing 
symptoms of renal colic. It was the impression of the 
authors that, in the susceptible persons, uric acid 
calculi are occasionally precipitated by phenylbuta- 
zone for as yet unknown reasons. It is the purpose 
of this report to alert the physician to the insidious 
development of renal calculi with such therapy, and 
to report a case in which the complication induced 
complete anuria. 


Case Report 


W.M.H. (S.H. 95812). a 76-year-old man, was admitted 
to the hospital on August 19, 1954, with a chief complaint 


*Associate cardiologist and visiting physician, Springfield Hospital. 

+Urologist, Wesson Memorial Hospital; senior visiting urologist, Mercy 
Hospital. 

tSteinbrocker, O., Neustadt, D. H., and Ehrlich, M. Butazolidin in 
treatment of gout. M. Clin. North America 611-623, 1954, 
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of anuria of 6 hours’ duration, associated with discomfort 
in the suprapubic region. He had been under medical care 
for congestive heart failure, diabetes and generalized ar- 
thritis. He had been taking 15 units of protamine zinc in- 
sulin daily, as well as digitalis (0.9 gm.), and had received 
no mercurial diuretics during the preceding 3 weeks. Phenyl- 
butazone had been taken for several weeks without medical 
supervision. 

Except for the inability to void he had no complaints 
on admission. Physical examination revealed osteoarthritic 
changes in the joints of the hands and feet. Examination 
of the heart showed hypertrophy of the left ventricle, an 
apical rate of 72 and systolic murmurs at the apex and in 
the aortic areas. There were moist rales at the base of the 
right lung. The blood pressure was 110/70. No organs or 
masses were palpable in the abdomen, nor was there any 
tenderness. However, on the 2d hospital day, some tender- 
ness developed in the left flank. There was no peripheral 
edema. 

The urine had a specific gravity of 1.015, and the sedi- 
ment contained 50 to 60 red cells per high-power field, with 
a moderate number of urates. Examination of the blood 
disclosed a hemoglobin of 11.5 gm. per 100 cc., and a white- 
cell count of 11,800, with 82 per cent neutrophils. The non- 
protein nitrogen was 90 mg., and the blood v °c acid 5.7 
mg. per 100 cc. 

Catheterization at the time of admission yielded 60 cc. of 
slightly cloudy urine, and a Foley catheter was left indwell- 
ing. There was no further urinary output during the next 
24 hours. Cystoscopic examination showed the bladder to 
be empty and the mucosa to be inflamed throughout. There 
was mild prostatic hypertrophy. Both ureteral orifices ap- 
peared normal. A fine, orange-colored, sandy deposit char- 
acteristic of uric acid sand was noted on the bladder floor. 
(Analysis of all calculi removed demonstrated that they were 
composed of uric acid.) A No. 5F ureteral catheter passed 
up the right ureter to 20 cm., where impassable obstruction 
was encountered, On the left, a similar obstruction was 
noted 3 cm. from the orifice. A plain film of the abdomen 
Uretero- 


revealed no radiopaque shadows resembling stones. 
grams confirmed the presence of bilateral ureteral blockage 


at the highest point of ascent of the catheters. An indwell- 
ing catheter was taped in place in the right ureter in the 
hope of promoting urinary drainage. This procedure had 
to be repeated twice before adequate urinary output was 
established from the right kidney. Calculi in the left ureter 
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were impacted, and catheterization was impossible on this 
side on 3 attempts. The patient voided satisfactorily and 
was ready for discharge with the nonprotein nitrogen sta- 
bilized at 60 mg. per 100 cc. when he suddenly became 
dyspneic and cyanotic, and died. 

Post-mortem examination revealed a bilateral hydrone- 
phrosis due to multiple uric acid ureteral and renal calculi. 
Recent acute anterior myocardial infarction was noted. Pul- 
monary embolization to the right lung, recent, in addition 
to the acute myocardial infarction, was stated to be the 
cause of death. There was also generalized arteriosclerosis, 
arteriolar nephrosclerosis, chronic passive congestion of the 
lungs, liver and spleen, benign prostatic hypertrophy and 
acute chronic pyelonephritis, bilateral. 


Discussion 


From this case it is evident that retention of water, 
sodium and chloride was undoubtedly a factor in the 
development of congestive heart failure. It is inter- 
esting to speculate whether, during the stage of 
oliguria resulting from this mechanism, uric acid 
crystals were precipitated. Steinbrocker et al. have 
stated that phenylbutazone should probably be with- 
held from patients in whom renal calculi are likely to 
develop. However, since it is known that the type of 
stone formed during phenylbutazone therapy is com- 
posed of uric acid crystals, it would be especially im- 
portant to withhold this drug from patients in whom 
such a stone has previously formed. Because of the 
possibility of bilateral ureteral obstruction from cal- 
culi, these patients should be observed for oliguria as 
a forerunner of complete anuria. Any patient who 
becomes anuric in the course of phenylbutazone ther- 
apy should have the benefit of complete urologic in- 
vestigation. 


We are indebted to Norman Yosko, M.D., for permission 
to report this case. 
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Weekly Clinicopathological Exercises 
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BENJAMIN CasTLEMAN, M.D., Editor 


Vircinia W. Townes, Assistant Editor 


CASE 41251 
PRESENTATION OF CASE 


A sixty-five-year-old carpenter entered the hospital 
because of respiratory difficulty and paralysis of all 
four limbs. 

For about two years the patient had had a slight 
rhythmic tremor of the right thumb and _ fingers, 
which was present at rest and did not interfere with 
skilled manual work. About six weeks before admis- 
sion he observed gradually increasing clumsiness of 
the right hand, so that he tended to drop objects, did 
not use a screw driver as well as before and began to 
miss with the hammer. The tremor was more severe, 
but there was no actual weakness during this period. 
Because of these symptoms, the patient received 
osteopathic treatment consisting of passive movements 
of the neck sixteen days before admission. On the 
next day he had aching pain in the posterior muscles 
of the neck aggravated by any neck movement. Over 
the subsequent days the neck pain became gradually 
worse. Five days before admission, he complained 
that'his right hand “did not feel right,” but did not 
describe the abnormality more fully. On that day, 
after a second osteopathic manipulation of the neck, 
the neck pain was more severe, and radiated into 
both shoulders and down both arms. On the follow- 
ing day, the patient found that he was unable to rock 
his small granddaughter on his knee, because of weak- 
ness, and at work the next day, he fell several times. 
On this day he experienced “pins-and-needles” sensa- 
tions in both hands and feet. Two days before ad- 
mission, he had difficulty in steering an automobile 
and in manipulating the foot pedals. On the next 
day he was unable to stand or to urinate, and was 
admitted to another hospital. Physical examination 
at that hospital d.sclosed marked weakness of the 
right arm and leg, with only slight weakness of the 
left limbs. There was slightly diminished sensitivity 
to pinprick in the right hand. Position and vibration 
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senses were intact. Tendon reflexes were absent in 
the right arm, but normally active in the left, and 
present in the legs, the left being more active than 
the right. There was no abnormal plantar response. 
Roentgenograms of the cervical spine were normal. 
Films of the chest showed active bilateral apical pul- 
monary tuberculosis. Over the ensuing hours, he 
developed severe weakness of the left limbs. About 
twenty-four hours after entry, there was complete 
flaccid paralysis of all four limbs, and the tendon and 
plantar reflexes were unobtainable. Sensation was 
absent below the level of the ninth thoracic nerve root 
on the right and the tenth to eleventh thoracic nerve 
root on the left. Respiratory movements seemed weak. 
He was transferred to this hospital shortly afterward. 

There was no history of exposure to toxic chemicals 
or other toxins or respiratory or other infectious dis- 
eases. The past and family histories were otherwise 
irrelevant. 

Physical examination revealed a slender man who 
appeared acutely ill, but was alert and oriented. He 
complained of severe neck pain with any movement 
of the head or trunk. The general examination was 
not remarkable. On neurologic examination there 
was complete flaccid paralysis of the limbs. The anal 
sphincter was lax. Vision, fundi and ocular move- 
ments were normal. The pupils were 4 to 5 mm. in 
diameter and reacted promptly to light and on con- 
vergence. The palpcbral fissures were somewhat nar- 
row bilaterally. Corneal reflexes and sensation and 
movements of the face were normal. The gag reflex 
was not obtained, but there were good movements of 
the soft palate and tongue. The trapezius and sterno- 
cleidomastoid muscles on both sides were strong. 
Respiratory movements were weak. He was unable 
to cough. There were fasciculations in both arms. 
Deep and superficial reflexes were absent in the trunk 
and limbs. Sensory examination, made difficult by 
the patient’s fatigability, showed diminished to ab- 
sent perception of pinpricks and light touch below 
about the level of the fourth thoracic nerve root on 
the right and the sixth thoracic nerve root on the left. 
In addition there was hypalgesia and hypesthesia of 
both arms extending into the axillas. Sense of passive 
movement was absent at the elbows and knees. Vibra- 
tion (C128 tuning fork) was felt at the ankles and 
wrists. 

The temperature was 99°F., the pulse 64, and the 
respirations 14. The blood pressure was 130 systolic, 
58 diastolic. 

Lumbar puncture gave clear, colorless fluid under 
an initial pressure equivalent to 150 mm. of water. 
Jugular compression, digitally and with a pneumatic 
cuff, produced a rise equivalent to 250 to 300 mm. of 
water in ten seconds with a fall on release of com- 
pression to 150 mm. in ten to fifteen seconds. The 
fluid was clear and contained 3 lymphocytes per cubic 
millimeter and a total protein of 47 mg. per 100 cc. 
and a sugar of 100 mg. per 100 cc.; the Wassermann 
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reaction was negative. Routine blood and_ urine 
studies were within normal limits, 

On the second hospital day, because of complete 
respiratory paralysis, the patient was put into a 
respirator, and a tracheotomy was performed. Strep- 
tomycin and penicillin were begun. ACTH was given 
intravenously but was discontinued the next day be- 
cause of an episode of vomiting of bloody material. 
At this time, and on two occasions during the follow- 
ing week, he became suddenly cyanotic and unre- 
sponsive but responded well to tracheobronchial aspi- 
ration, with return of good color. 

For several days, there was little change in the 
neurologic state except that more marked loss of 
vibration sense was noted, and the patient was unable 
to swallow. On examination on the eighth hospital 
day he continued to complain of pain on movement 
of the neck. There, were bilateral ptosis of the eye- 
lids, miosis and questionable anhidrosis of the face. 
Movements of the eyes, face and tongue were good. 
Flaccid quadriplegia persisted, with absence of deep 
reflexes. There was a minimal extension plantar 
reflex bilaterally. The sensory level was at the fourth 
to fifth cervical nerve root. The pulse ranged be- 
tween 40 and 60; the systolic blood pressure fluctu- 
ated between 110 and 80 mm. of mercury. The tem- 
perature varied between 96 and 100°F. On the ninth 
hospital day the patient had another episode of 
cyanosis, associated with brief asystole, after which 
he never recovered consciousness and died twenty 
hours later. 


DirFeRENTIAL DIAGNOSIS 


Dr. Joun F. Suttivan*: A. sixty-five-year-old 
carpenter entered the hospital because of respiratory 
difficulty and paralysis of all four limbs. For about 
two years the patient had had a slight rhythmic 
tremor of the right thumb and fingers, which was 
present at rest and did not interfere with skilled 
manual work, I do not believe that this was related 
to the present illness, for I cannot conceive of cer- 
vical-cord disease that would produce a rhythmic 
tremor and that would not produce either a motor or 
sensory deficit and would not interfere with skilled 
use of the extremity. This may have been an essen- 
tial tremor. About six weeks before admission he ob- 
served gradually increasing clumsiness of the right 
hand and increasing severity of the tremor. I pre- 
sume that there was absence of any subjective sensory 
disturbance. It is possible that at this time the pa- 
tient’s difficulty arose from posterior-column disturb- 
ance on the right. The fact that the tremor was 
worsened could have been due, therefore, to the addi- 
tion of a sensory ataxia. 

The patient received osteopathic treatment, after 
which the neck pain became gradually worse. I call 
attention to the fact that although he had increasing 
pain over the next eleven days, there was no note 
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made of increasing disability, It would suggest to me 
that the osteopathic manipulation may have resulted 
in some damage to the neck that did not involve 
the nervous system at this time. For example, with 
an acute necrosis or demyelinative myelitis causing 
acute pain, one would expect evidence of progression 
of the process. The ACTH, I presume, was given 
with the thought that the patient’s illness may have 
been an acute demyelinative process. I wonder, in 
view of subsequent events, whether the severe neck 
pain that radiated into both shoulders and down both 
arms after the second osteopathic manipulation was 
medullary pain — that is, pain of intraspinal rather 
than radicular origin. Such pain is often of burning 
or distending character. On the other hand, at the 
age of sixty-five, the patient may well have had cer- 
vical spondylosis, Often in this condition there is 
root-sleeve fibrosis, with which the nerve roots are 
tied down, lack their normal mobility and are thus 
far more susceptible to trauma. The osteopathic 
manipulation may have been sufficient to have initi- 
ated the pain by traumatizing the nerve roots. 

The increasing weakness leading to falls, the pins- 
-and-needles sensation in both hands and feet, the dif- 
ficulty in steering an automobile and in manipulating 
the foot pedals and the inability to stand or to urinate 
are evidence of the rapid evolution in a period of 
three days of an affection involving all four limbs 
and bladder function. This was confirmed by physical 
examination, which revealed more marked weakness 
of the right arm and leg and slightly diminished sensi- 
tivity to pinprick in the right hand. In view of the 
above-mentioned increasing clumsiness of the right 
hand without objective sensory disturbance, I should 
wonder about this observation that the position and 
vibratory senses were intact. The absence of tendon 
reflexes in the right arm suggests either anterior-root 
involvement or an affection within the spinai cord 
affecting anterior horns over 3 or 4 segments. I am 
concerned about the finding of diminished reflexes 
in the right leg, but cannot explain this at the mo- 
ment. Twenty-four hows before entry, there was 
complete fiaccid paralysis of all four limbs. The ab- 
sence of tendon reflexes is probably consistent with 
the rapid development of quadriplegia and probably 
represented a state of spinal shock rather than wide- 
spread root or peripheral-nerve affection. The in- 
formation that there was no history of respiratory or 
other infectious diseases probably was included with 
the thought that this patient might have an acute 
demyelinative process or transverse myelitis, often 
preceded by an ill defined infectious process, The 
normal corneal reflexes and sensation and movement 
of the face are somewhat surprising since the process 
appears to have extended into cervical segments, and 
I would anticipate involvement of the descending 
spinal tract of the fifth nerve, with diminished pain 
sensibility in the upper face and diminished corneal 
reflexes. The complete respiratory paralysis also indi- 
cates extension to the fourth cervical segments. The 
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fasciculations in both arms would suggest intrinsic 
cord disease with involvement of the anterior horns 
of gray matter bilaterally. 

It is difficult to interpret the rise in spinal-fluid 
pressure to 250 to 300 mm. of water in ten seconds 
with a fall on release of compression to 150 mm. in 
ten to fifteen seconds. A rise of only 100 to 150 mm. 
is not very great. If it had risen to 400 or 500 mm., 
with an equally rapid fall, I should be satisfied that 
there was no dynamic block. The figures, as given, 
may signify a partial block. The spinal fluid was nor- 
mal, and tue total protein of 47 mg. per 100 cc. does 
not suggest a dynamic block. 

The episodes of cyanosis that responded to tracheo- 
bronchial aspiration, of course, resulted from tracheo- 
bronchial plugging because of inability to clear the 
respiratory passages. The bilateral ptosis of the eye- 
lids, miosis and questionable anhidrosis of the face in- 
dicate bilateral Horner’s syndrome, and the inability 
to swallow indicates that the process had extended 
into the medulla. I suspect that the episode of cya- 
nosis on the ninth hospital day from which the patient 
never recovered was sufficiently prolonged to have 
coused anoxic changes in the brain and death on that 
basis. 

In discussion, I should like to go back not to the 
beginning of the history but to the point of the manip- 
ulations of the patient’s neck, for I believe that there 
are two factors in this case. It is more than coinci- 
dence that the first discomfort the patient suffered 
followed this manipulation, that it worsened after the 
second manipulation and that then the evidence of 
severe damage to the cervical cord developed quite 
rapidly. One possibility, of course, is an acute pro- 
trusion of an intervertebral disk. Against this is the 
absence of block on manometric examination. I sus- 
pect rather than this that the patient probably had 
spondylosis with protrusion of the annulus fibrosus 
and that manipulation resulted in interference with 
the blood supply to the cord, with edema and infarc- 
tion. This need not result in instantaneous quadri- 
paresis, for there may be progression over a few days 
to a few weeks. I refer to Case 6 in Sir Charles 
Symonds’s article,* in which, after manipulation of 
the head during tonsillectomy, a patient showed pro- 
gression of cord damage over a period of about three 
weeks. However, I am quite concerned about the 
fact that this process in the patient under discussion 
seemed to extend in a vertical direction and appeared 
to progress up the cord to the medulla, Is it possible 
that the manipulations had nothing to do with this 
and that the patient had an acute myelitis, which 
often occurs without any apparent antecedent dis- 
order? This includes a variety of pathologic processes 
— including acute parenchymatous myelitis with or 
without perivascular infiltration and hemorrhage, and 
an acute demyelinative process, The onset and course 
of these entities varies widely from acute and catas- 


*Symonds, C, Interrelation of trauma and cervical spondylosis in 
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trophic to subacute over a week or two. It would be 
unusual, however, for such a process to have pro- 
duced focal damage to the cord, which remained es- 
sentially unchanged for a period of five weeks, caused 
severe pain for ten days during which there was no 
progression of symptoms and then suddenly after the 
second manipulation resulted in the rapid develop- 
ment of the symptoms. That does not quite seem to 
me to be the course that one would expect with a 
myelitis. The spinal-fluid findings are also somewhat 
against that. It is true that the spinal fluid in some 
of these cases may be normal but for the most part 
there is an elevation of lymphocytes if only of 8 to 
30 cells per cubic millimeter. 

Thus far the case has been discussed largely from 
the point at which the patient underwent the first 
manipulations. Was the original disturbance with 
increasing clumsiness of the right hand but without 
weakness or subjective sensory disturbance six weeks 
before admission evidence of cervical-disk disease, 
which we have termed spondylosis? When the neck 
is not subject to manipulation, as in this case, the de- 
velopment of the neurologic deficit due to spondylosis 
is usually chronic and very gradual. Symptoms ordi- 
narily are due either to protrusion of the nucleus 
pulposus, which then becomes calcified with the for- 
mation of what have been called osteophytes, or to 
collapse of the disk and protrusion of the annulus fi- 
brosus diffusely across the anterior portion of the 
cord, If the protrusion is lateral, encroaching upon 
the intervertebral foramen, a dull, aching pain in the 
dermatome involved usually results. This was absent 
here. If the symptoms are caused by diffuse protru- 
sion of the annulus, a variety of clinical syndromes 
develop that may simulate syringomyelia, motor-sys- 
tem disease, combined system disease and others. The 
absence of pain bothers me but does not cause me to 
discard this notion, However, it would seem to be un- 
usual for spondylosis to present as invoivement of the 
posterior column on one side, If I could be sure that 
examination at that time would have shown only 
posterior-column affection, I should be inclined to 
believe that the patient had pre-existing intrinsic dis- 
ease of the cord developing rather gradually until the 
manipulation of the neck. The final impression, 
therefore, is that the patient had cervical spondylosis 
with infarction and necrosis of the cervical cord ex- 
tending into the medulla, and intramedullary cord 
disease, the nature of which cannot be determined 
from the protocol. 


CuinicaL DIAGNOSES 


Transverse myelopathy, third and fourth cervical 
level. 
?Arterial thrombosis. 


Dr. Joun F. Suttivan’s Diacnoses 


Spondylosis of cervical cord, with infarction and 
necrosis extending to medulla. 
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Pre-existing intramedullary cord disease, type un- 
determined. 


ANATOMICAL DIAGNOSES 


Glioblastoma multiforme, cervical spinal cord. 

Intramedullary hemorrhage, medulla oblongata 
and entire spinal cord. 

Pulmonary tuberculosis, active, right. 

Bronchopneumonia. 


PATHOLOGICAL DiscussION 


Dr. Epcar B. Tarr: At autopsy the most impor- 
tant findings were in the central nervous system. One 
incidental finding was that the patient had tubercu- 
losis that was moderately active and not inactive as 
the radiologist thought. Many tubercle bacilli and 
considerable granulation tissue in tubercles and in 
some of the lesions in the right apex were present. 
The other finding, which might well have been ex- 
pected, was a moderately severe bronchopneumonia 
and rather marked pulmonary congestion and edema. 

Dr. Epwarp P. Ricuarpson, Jr.: We are all most 
grateful to Dr. Sullivan for his interesting discussion 
of an extremely difficult case, As it turned out, there 
was no description of the appearance of the cervical 
spine at the time of the autopsy. Attention was 
focused on the spinal cord because it was the site of 
major disease. There were no abnormalities in the 
brain, and nothing was found to account for the 
tremor, which had existed for some years before ad- 
mission and was interpreted by various observers as 
Parkinsonian in nature. 

On external examination the cerd was slightly and 
diffusely enlarged in diameter in the cervical and up- 
per thoracic regions. On section there was hemor- 
rhage within the cord extending from the uppermost 
cervical region to approximately the first lumbar seg- 
ment. The hemorrhage was most extensive at the 
level of the seventh to eighth cervical segments, 
where it occupied almost the entire substance of the 
cord. At higher levels, it involved the right half and 
tapered gradually as it approached the medulla. In 
the thoracic region the hemorrhagic area was for the 
most part in the center of the cord, and gradually 
diminished in extent toward the lumbar segments. 
Microscopically, surrounding the collection of extra- 
vasated blood at all levels there was a zone of variable 
width in which the cord tissue was necrotic, and was 
the site of an active cellular response consisting of in- 
crease in the number of macrophages and enlarge- 
ment of astrocytes, This lesion could be followed up- 
ward into the medulla oblongata, where it occupied 
the right tegmental region as high as the lower end 
of the fourth ventricle. 

At the seventh cervical level in the right side of the 
cord, and in the anterior portion in the left, peripheral 
to the central hemorrhagic and necrotic area, there 
was a densely cellular, undifferentiated infiltrating 
neoplasm composed of fusiform cells of rather vari- 
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able size. The stroma of the tumor contained nu- 
merous glia fibrils, but no reticulum fibers excepi in 
the vascular adventitia. Multinucleated cells and 
mitoses were frequent. In the region of the anterior 
horns a few motor-nerve cells remained, entirely sur- 
rounded and engulfed by tumor tissue. The tumor 
was restricted to this level of the cord, although above 
and below it were the hemorrhage and necrosis al- 
ready noted. 

We have to classify this tumor as glioblastoma 
multiforme, a malignant tumor of astrocytes. The in- 
terpretation of the other changes is difficult. Obvious- 
ly, the tumor was associated with a major degree of 
hemorrhage into the cord, and the hemorrhage ex- 
tended upward and downward. Much of the ne- 
crosis must have been due to the presence of the 
hemorrhage. We wondered in addition if the pres- 
ence of the tumor, with the swelling of the cord oc- 
casioned by it, might have interfered with the blood 
supply of the cord and thus have resulted in infarc- 
tion of the cord, What part the neck manipulations 
may have played in this is a question that we must 
leave open. We could also wonder whether the hem- 
orrhage might have been thereby made more exten- 
sive, but we have no definite proof. Much of the 
hemorrhage was not of recent appearance, but, in 
view of the active cellular response to it at all levels, 
must have been there for some days at least, although 
not for weeks. 

Dr. Raymonp D. Apams: I think the pathological 
findings were a complete surprise to everyone. I do 
not believe a single person who had anything to do 
with the patient on the ward thought of tumor. I 
saw the patient a few hours before he died for the 
first time and was given the same history as was pre- 
sented to Dr. Sullivan. We thought the best interpre- 
tation of all these findings was that the patient had 
had paralysis agitans of mild degree, with the usual 
tremor and slowness of movement, and then a super- 
imposed process — an acute myelitis or vascular le- 
sion of the cervical cord. None of us thought of ex- 
plaining both the six-week history of pain and rap- 
idly developing motor paralysis in the last illness as 
manifestations of a rapidly growing intramedullary 
tumor. Perhaps we should have considered this pos- 
sibility, but the clinical picture was bizarre; I doubt 
that we could make the diagnosis if we were con- 
fronted with a similar case again. We discussed the 
possibility that the manipulation may have induced 
hemorrhage into the spinal cord or have led to a vas- 
cular occlusion of some of the branches of the verte- 
bral artery. 


CASE 41252 
PRESENTATION OF CASE 


First admission. A fifty-year-old man entered the 
hospital because of severe headache. 
Twelve days before admission he noticed a severe 
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left frontotemporal headache and inability to see ob- 
jects on the right. The headache improved gradually, 
but the visual disturbance remained. Two days be- 
fore admission he had several seizures characterized 
by generalized spasticity with outstretched arms. 

The patient had previously been in good general 
health. He had, however, experienced two episodes of 
“cramps” in the right upper abdomen. The first 
occurred fourteen years previously and lasted for two 
weeks; a Graham test done at that time showed 
“biliary-tract spasm.” The second similar episode 
was thirteen years later. About six months before ad- 
mission the patient noticed dark urine, which was 
found to contain bile. Gallstones were never demon- 
strated. There was no history of jaundice, itching or 
anemia. 

Physical examination revealed a well developed 
and well nourished man. There was right homony- 
mous hemianopsia and slight right facial weakness. 
The tendon reflexes were more active on the right. 
The plantar reflexes were normal. There was mod- 
erate speech difficulty. The only other positive find- 
ing was enlargement of the spleen; its edge was felt 
1 fingerbreadth below the costal margin. 

The temperature was 99°F., the pulse 80, and the 
respirations 20. The blood pressure was 170 systolic, 
90 diastolic. 

The urine had a specific gravity of 1.018 and gave 
+ tests for albursin and bile; the sediment contained 
occasional red and white cells per high-power field. 
Subsequent examinations revealed no bile. Urinary 
urobilinogen was 3 Ehrlich units in a two-hour speci- 
men. Examination of the blood showed that the 
hemoglobin varied from 14.4 gm. to 12.8 gm. per 100 
cc., and the white-cell counts from 3600 to 8600, with 
normal differentials. The reticulocyte count was 1.5 
per cent. The total protein was 6.7 gm. with an 
albumin-globulin ratio of 1.5, the bilirubin 0.9 mg. 
direct and 1.3 mg. total, the fasting blood sugar 218 
mg., and the alkaline phosphatase 17 units per 100 
cc. Cephalin flocculation was negative. The pro- 
thrombin time was 21 seconds (normal, 17 seconds). 
The bromsulfalein test showed 30 per cent retention 
of the dye. The bleeding time, clotting time and clot 
retraction were normal. The blood Hinton test was 
negative. The guaiac test on the stool was negative. 
The cerebrospinal fluid was normal. X-ray examina- 
tions of the skull, chest and abdomen were negative 
except for enlargement of the spleen. A gastrointes- 
tinal series revealed varices in the lower end of the 
esophagus, prominent gastric rugae and a diverticu- 
lum in the second portion of the duodenum. An in- 
travenous pyelogram was normal. A Graham test 
showed poor concentration of the dye; areas of calci- 
fication were present in the right upper abdomen. 

The neurologic signs and symptoms improved slow- 
ly. Two weeks after admission the serum bilirubin 
increased to 5.8 mg. direct and 8.4 mg. total per 100 
cce., and the next day, a peritoneoscopy was per- 
formed. A biopsy specimen of liver revealed acute 
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and chronic cholangitis, but no cirrhosis. The serum 
bilirubin fell four days postoperatively to 1.7 mg. 
per 100 cc. total. On the twenty-sixth hospital day 
the abdomen was explored. The liver appeared 
normal. The gall bladder was surrounded by adhe- 
sions. The common bile duct revealed no of 
obstruction. It contained muddy material but no cal- 
culi. In the course of cholecystectomy a friable tumor 
was discovered in the gall bladder. Pathological ex- 
amination showed adenocarcinoma. The spleen was 
noticed to be moderately enlarged, but palpation of 
the splenic and portal veins and of other abdominal 
organs revealed no abnormality. A manometric read- 
ing taken in a large omental vein was 32 cm. of wa- 
ter. A biopsy specimen of liver showed mild cellular 
infiltration, but no evidence of cirrhosis. The patient 
was discharged three weeks after the operation with 
a T tube in place. 

Final admission (four and a half years later). Two 
cholangiograms taken five and eleven months after 
the cholecystectomy revealed considerable dilatation 
of the common duct and its biliary radicles with 
multiple nonopaque shadows in the common duct. 
Prompt flow into the duodenum was readily demon- 
strated. The T tube was removed eleven months 
after the operation. The patient was followed peri- 
odically in the tumor clinic. He was asymptomatic, 
and the physical findings were unchangex except that 
the spleen seemed to increase in size slowly. Three 
and a half years after the operation, the patient 
vomited some bright-red blood and noticed tarry 
stools for a few days. A gastrointestinal series done 
then revealed large esophageal varices, coarse gastric 
rugae and in addition a deformed duodenal cap. The 
patient continued to be well otherwise until nine- 
teen days before admission, when he suffered a shak- 
ing chill followed by high fever with a temperature 
of 105°F. and accompanied by pain and burning on 
urination. He was treated with orange capsules by 
his physician, and the temperature returned to nor- 
mal in four days. Ten days before admission he 
vomited a glassful of clotted blood and noticed a 
tarry stool. Three days later, he had diarrhea and 
vomited another quart of blood. There was no jaun- 
dice or abdominal pain. 

Physical examination revealed that the patient was 
weak and very pale. The liver was palpable 2 finger- 
breadths and the spleen 4 fingerbreadths below the 
costal margins. Rectal examination revealed an en- 
larged prostate and external hemorrhoids. 

The temperature was 99.2°F., the pulse 120, and 
the respirations 24. The blood pressure was 120 sys- 
tolic, 80 diastolic. 

The urine was acid, negative for albumin and bile 
and gave an orange reaction for sugar; the sediment 
was loaded with white cells. Examination of the 
blood revealed that the hemoglobin was initially 7 
gm. but rose to 11.5 gm. per 100 cc. after repeated 
transfusions, and the white-cell count was 13,500. 
The sodium was 127 milliequiv., the potassium 4 
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milliequiv., the chloride 98 milliequiv., and the car- 
bon dioxide 25 milliequiv. per liter; the fasting blood 
sugar was 280 mg., the nonprotein nitrogen 25 mg., 
the alkaline phosphatase 9.1 units, and the bilirubin 
3.1 mg. per 100 cc, The prothrombin time was 15 sec- 


Ficure 1. Right Anterior Oblique View from Examination 
of the Upper Gastrointestinal Tract, Showing Large Varices 
of the Lower Esophagus and Gastric Fundus. 
onds (normal, 13 seconds), and cephalin flocculation 
was negative. The bromsulfalein test showed 32 per 
cent retention of the dye. An x-ray film of the chest 
revealed a slight increase of bronchovascular mark- 
ings. A gastrointestinal series again revealed varices 
and large gastric folds (Fig. 1). There was a sugges- 
tion of abdominal fluid. The urine culture grew out 

Staphylococcus albus. 

On the sixth hospital day the patient had another 
episode of massive hematemesis. A transthoracic liga- 
tion of the esophageal varices was performed the 
next day. Three days postoperatively the nonprotein 
nitrogen increased to 120 mg. per 100 éc., and the 
potassium to 5.3 milliequiv. per liter. The tempera- 
ture rose to 105°F., and the patient died on the ninth 
hospital day. Treatment included penicillin, strepto- 
mycin and many transfusions. 


DirFerENTIAL DIAGNOSIS 


Dr. Jacop LerMaAn*: I think I can dismiss the 
initial episode that necessitated the first admission as 
one of vascular thrombosis, which localized in the 
left hemisphere with partial hemiplegia and involved 
the left optic nerve. This may or may not have been 
related to the final illness. I know that there was 
something wrong in the right upper quadrant in the 
region of the liver for about eighteen years before 
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death. The patient had had two episodes of pain and 
then evidence of jaundice later, with bile in the urine 
on several occasions and laboratory evidence of liver 
damage. 

I think at this point I had better see the x-ray films. 

Dr. C. C. Wane: The films of the chest taken 
during the first admission show essentially clear lungs 
and a heart that is not unusual. The films taken dur- 
ing the last admission, approximately five years later, 
demonstrate considerable elevation of both leaves of 
the diaphragm and some increased prominence of the 
pulmonary markings. The gastrointestinal series re- 
veal a tremendous increase in the size of the mucosal 
folds in the proximal half of the stomach (Fig. 1) ; 
spot films of the lower end of the esophagus show wid- 
ening and tortuosity of the esophageal folds, which 
have the typical appearance of esophageal varices. In 
the film of the abdomen taken during the first admis- 
sion there is considerable enlargement of the splenic 
shadow. Intravenous urograms show that the left kid- 
ney is displaced inferiorly, but the collecting systems 
on both sides appear fairly normal. A film of the ab- 
domen, five years later, shows considerable increase in 
the size of the spleen. There is some haziness of the 
abdominal organs, suggesting the presence of ascites. 
A gastrointestinal series done on the last admission 
shows considerable increase in the size of the esophag- 
eal varices; there are multiple radiolucent defects in 
the gastric fundus extending to the proximal half of 
the stomach, which I would interpret as gastric 
varices. There is no significant deformity of the 
duodenal cap nor widening of the duodenal loop. 
There is a diverticulum in the second portion of the 
duodenum. The cholangiogram shows multiple radio- 
lucent defects in the slightly dilated common duct 
that are probably radiolucent stones. 

Dr. LERMAN: Yet at operation no stones were 
visible! When was this x-ray film taken in relation 
to the first operation? 

Dr. Wanc: That was after the operation. In in- 
terpreting the Graham test, I can add nothing that is 
not stated in the protocol. 

Dr. LerMAN: Obviously, the surgeon’ was trying 
to determine the cause for the portal hypertension 
when he palpated the various venous systems. He 
ruled out portal-vein thrombosis and tumor masses 
that may have obstructed the portal vein. It is con- 
ceivable that he could miss intrahepatic thrombosis or 
a tumor mass within the liver parenchyma obstruct- 
ing the portal system. If such a mass vere present, it 
would also have obstructed the biliary tree, and the 
patient would have been severely jaundiced. 

I might begin with the conditions that obviously 
were present. The patient, at the time of the final 
admission, undoubtedly had acute pyelonephritis as 
evidenced by the symptoms, the findings in the urine 
and the urinary culture. In addition he had diabetes 
and some sort of liver disease. This raises the ques- 
tion of hemochromatosis. The absence of pigmenta- 
tion and of any iron studies on the blood argues 


Aras ~ 
a 
_ 
= 
| % 
4 
wae 
. 


1094 


strongly against this diagnosis. Moreover, the cir- 
rhosis of hemochromatosis is usually mild, and there 
is seldom much jaundice or evidence of collateral 
circulation; in this patient there was a great deal of 
portal hypertension and intermittent jaundice. I am 
inclined to rule out hemochromatosis. 

Another point worth discussing is the nature of the 
kidney findings. The renal function seemed to be 
fairly good as evidenced by the fact that during the 
episodes of bleeding the nonprotein nitrogen remained 
normal. However, on the final admission, azotemia 
developed rapidly. Azotemia, in the presence of long- 
standing diabetes, always raises the question of un- 
derlying kidney damage, such as Kimmelstie]—Wilson 
disease or nephrosclerosis. I can only mention it 
without going any farther. 

He had considerable evidence of portal hyperten- 
sion, which developed slowly. It was first noticed 
during the first admission, when the spleen was en- 
larged and an increased pressure in the portal vein 
was found at operation. The continuing enlargement 
of the spleen, development of varices and bleeding, 
and increasing size of the liver all point to portal cir- 
rhosis. Yet the biopsy on the first admission showed 
little or no evidence of cirrhosis. I must assume that 
this was a progressive development starting with 
portal hypertension and circumscribed fibrosis within 
the liver, and gradually becoming a full-blown cir- 
rhosis. 

There was also evidence of intermittent biliary ob- 
struction, which began some eighteen years before the 
first admission. At operation there was evidence of 
cholangitis; later, there was progressive liver damage. 
In addition the high alkaline phosphatase and nega- 
tive tests for hepatocellular function — such as the 
prothrombin time and the cephalin flocculation — 
point to obstructive biliary cirrhosis as part of the liv- 
er disease. I believe, therefore, that the patient had 
ordinary portal cirrhosis with portal hypertension 
and also obstructive biliary cirrhosis. 

The question of a malignant process must be dis- 
posed of. He had a gall-bladder tumor removed four 
and a half years before death. I thought that the x- 
ray films might reveal that the shadows mentioned 
were due to metastases, but as Dr. Wang indicated, 
these were characteristic of gallstones and not of 
lymph nodes. Certainly, if there were metastases 
from the gall bladder, in a period of four and a half 
years, there would have been much more gross evi- 
dence of it by physical examination. It is hardly 
likely that a patient would live this long with me- 
tastases from a gall blade without complete ob- 
structive jaundice. I ma, therefore, rule out me- 
tastases from the gall bladder. 

Another source of malignancy is the pancreas. The 
patient had the condition too long without causing 
complete obstruction. The jaundice was never fixed, 
but was fluctuating. It would seem unlikely that 
there would not have been more evidence by physical 
examination of carcinoma of the pancreas after four 
and a half years of obstruction. 
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In the presence of cirrhosis of fairly long standing 
one has to raise the question of primary hepatoma. 
I searched the protocol for some clue to the presence 
of primary hepatoma, but I could not find an unusual 
episode to indicate the development of a tumor dur- 
ing the course of the disease. Death apparently was 
due to bleeding. One can only mention this and rule 
it out. 

I am left with the diagnosis of portal cirrhosis com- 
bined with biliary cirrhosis and acute pyelonephritis. 

Dr. A. B. Fretp: Do you think amyloid disease 
over a long period of tims can produce this picture 
with portal obstruction and varices and perhaps a 
renal lesion? 

Dr. Lerman: I had amyloidosis down to discuss, 
but was hesitant because I could not find enough 
evidence in the protocol to talk about it. The patient 
had long-standing cholangitis, which was enough to 
account for the liver damage. I do not know whether 
there was evidence of infection elsewhere. One might 
postulate primary amyloidosis in his case; I do not see 
how one could argue for secondary amyloidosis. 

Dr. BENJAMIN CasTLEMAN: Dr. Jones, have you 
any comment? I do not know whether you have seen 
this patient or not. 

Dr. CuEesTerR M. Jones: No, I did not. Dr. Ler- 
man mentioned that he had not considered hemo- 
chromatosis. I am sure if he had, the biopsy would 
have been the most certain way of proving hemo- 
chromatosis so it is probably fair to throw that sug- 
gestion out. The diabetes could have been an inde- 
pendent condition, but it does suggest the possibility 
of the involvement of the pancreas by some process 
so that I am sure his suggestion that pancreatic dis- 
ease had to be thought of was valid. Apparently, the 
finding of a high blood sugar was incidental, and the 
patient had no symptoms of diabetes. 

I am still wondering about the validity of an obser- 
vation made during an exploration that there was no 
suggestion of thrombosis of the portal venous system 
on the basis of palpation. The two liver biopsies did 
not show fibrosis; yet he did have portal hypertension 
at the time of operation. This still makes it possible 
that there was an extrahepatic block that was re- 
sponsible for the portal hypertension and early de- 
velopment of varices. The biopsy may have failed to 
show a great deal of fibrosis in the liver, but the 
surgical biopsy presumably should have shown some- 
thing besides evidence of cholangitis, which I think is 
what was originally described. There was not enough 
fibrosis of the liver to account for varix formation 
with any degree of certainty. I am sure that one 
can get an unusual point of venous obstruction that 
cannot always be palpated. 

Dr. ALrrep KrANEs: I too am troubled, like Dr. 
Jones, by the presence of portal hypertension with- 
out any hepatic fibrosis at the first operation. This 
suggests extrahepatic portal obstruction. 

Dr. Jones: If the patient had not been so ill 
when he came in at the time of the second admission, 
this was an ideal case for injection of the spleen with 
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dye to show the entire venous circuit in order to tell 
whether there was intrahepatic or extrahepatic block 
in the portal system. I suppose he was so ill it was 
not desirable to do that. If he had not had such a 
major hemorrhage, it might have been a very helpful 
maneuver. 

Dr. Epwarp B. Benepict: The liver at the time 
of the first admission was red, granular and yellow- 
ish; I think he had a definite cirrhosis then. My diag- 
nosis was acute toxic cirrhosis in spite of the biopsy. 
I do not understand why twelve days later the sur- 
geons said that at laparotomy the liver appeared 
normal; it certainly was not normal at peritoneoscopy. 

Dr. Jones: Were they gross nodules that could 
be rolled under the fingers? 

Dr. Benepict: No. 

Dr. Jones: Again and again one will see at op- 
eration a finely granular, firm liver, which can be 
the result of biliary cirrhosis or early cirrhosis of an- 
other type. 

Dr. BenepicT: It was a very abnormal-appearing 
liver to me. 

Dr. Lerman: Dr. Jones, I was depending a great 
deal on the skill of the surgeon in palpating the portal 
vein, 

Dr. Jones: I should too, but the surgeon cannot 
always demonstrate a condition he may suspect. 


DIAGNOSES 


Esophageal varices. 
Cirrhosis of liver. 
Uremia. 


Dr. Jacos Lerman’s DriAGNoses 


Portal and biliary cirrhosis. 
Acute pyelonephritis. 
Diabetes mellitus. 


ANATOMICAL DIAGNOSES 


Cavernomatous change in region of portal vein 
(with portal hypertension). 

Esophageal varices with massive hemorrhage. 

Superior mesenteric phlebothrombosis extending 
into portal vein, recent. 

Splenomegaly. 

Choledochitis, chronic, with choledocholithiasis. 

Prostatic abscesses. 

Pyelonephritis, acute. 


PATHOLOGICAL Discussion 


Dr. CasTLEMAN: At the time of autopsy it was 
obvious that the patient died of massive hemorrhage. 
The stomach was full of blood, and there were, as 
expected, esophageal varices. Another factor, which 
may not have contributed to the death but certainly 
did to the illness in the last admission, was the infec- 
tion of the genitourinary tract. There were a number 
of prostatic abscesses and a pyelonephritis secondary 
to that which apparently accounted for the renal 
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symptoms and impairment. The spleen was very 
large, weighing 1300 gm. The splenic vein was per- 
fectly normal, but in the superior mesenteric vein, 
just proximal to the portal vein, was a recent throm- 
bus that extended to the portal vein. This thrombus 
was definitely recent and was therefore not a cause 
of the long-standing portal hypertension. The liver 
was quite smooth and red, and as evidence of severe 
portal hypertension, there was marked dilatation of 
the portal-vein radicles. The common bile duct was 
markedly dilated and thickened and did contain 
stones —a definite cholangitis. At the hilus of the 
liver marked varicosities were found throughout the 
region of the portal vein. This condition, which is 
sometimes called a cavernomatous transformation of 
the portal vein, is believed to be due to actual throm- 
bosis of the portal vein with recanalization. Whipple,* 
in his paper on portal hypertension, discusses the 
cavernomatous transformation of the portal vein in 
detail, and states that the pathogenesis is probably a 
variable one: either a thrombosis with a recanaliza- 
tion, a congenital malformation or a true tumor such 
as a hemangioma. He stated that Pick believed that 
this was really an angioma. I personally would favor 
recanalized thrombosis. 

Dr. WALTER Baver: Are you not ordinarily able 
to decide whether there is recanalization? 

Dr. CasTLeMAN: It is difficult to decide at this 
late stage in the disease. In children it is believed that 
one of the causes of esophageal varices is an exten- 
sion of the normal closure of the umbilical vein into 
the left portal vein, gradually occluding it and later 
involving the right portal vein. It is possible that this 
same etiology is applicable in the adult cases, the in- 
volvement being less severe and taking a longer time 
to cause symptoms. In those cases one would not 
expect cirrhosis, and there was no cirrhosis in the 
case under discussion. Near the surface there was 
some fibrosis — not a real cirrhosis. 

The other possibility that I considered is whether 
the long-standing chronic cholangitis, which this pa- 
tient certainly had, could have in some way sufficient- 
ly obstructed the portal veins within the liver to 
produce this secondary change; however, there was 
no biliary cirrhosis. He recovered from the obstruc- 
tion when the gall bladder was removed. 

The tumor in the gall bladder was a friable, poly- 
poid mass, which five years ago we called an adeno- 
carcinoma. In looking at the slides now I should be 
more inclined to call it an adenomatous polyp. There 
is very little atypicality of cells. Some pathologists 
might call it a low-grade adenocarcinoma; apparent- 
ly, we did five years ago. I may be biased by the fact 
that he had been cured of the disease, but today I 
would not call it malignant. 

A Puysictan: What did you find in the pancreas? 

Dr. CasTLeMAN: It was normal. The lungs showed 
some edema. 


le, A. O. Problem of portal hypertension in relation to 
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“NARROW IS THE WAY” 


A NEWSPAPER columnist reviewing poliomyelitis de- 
velopments during the spring of 1955 comes to the 
conclusion that “there are those who have had great 
misgivings ever since April 12 about the dramatic 
buildup, the theatrical suspense and the spectacular 
publicity with which the Salk vaccine was pro- 
claimed.”* Among those with misgivings are many 
physicians and scientists. Although they remain 
satisfied with the scientific way in which the experi- 
ment of the past year was conducted — and this de- 
pended primarily on the use of a code that could not 
be cracked, no matter how great the pressure — they 
are disturbed at the dramatic way in which the 
denouement was announced, as though the occasion 
were a Hollywood premiére presented to an admir- 
ing public. The event itself was ushered in with skill- 
ful suspense, scientific data being presented before a 
national radio and television audience and newspaper 
reporters, whose presence seemed to be in greater de- 
mand than that of Nobel prize winners, 

The result has been to show once again that the 
business technics so successful commercially are not 
the ones that should be used in the field of thera- 
peutic or preventive medicine. Scientific ventures 
with life-and-death import may have weighty com- 
mercial aspects. The ventures themselves should not 
be commercialized. 

None of these strictures are intended to deprecate 
the fine scientific work of the principals involved nor 
of the contribution of the National Foundation for 
Infantile Paralysis itself. As the same columnist goes 
on to say: “The foundation has done great and neces- 
sary things in its field. This is dependent, as all 
know, upon voluntary popular subscription.” How- 
ever, as he points out, the promotion and publicity 
that are effective in fund raising (and that are so dis- 
tasteful to many members of the medical world), 
“should have been kept carefully distinct from the 
publication of medical news.”? Physicians will agree. 
They too, as well as foundation administrators, have 
their responsibilities in these matters; and it is for 
physicians to resist the danger of being maneuvered 
into unscientific positions that put their prestige in 
jeopardy. 

Nor should a political whipping boy be set up to 
obscure the deeper issue that has been laid bare by an 
initial lack of organization in controlling the distribu- 
tion of the vaccine and the vaccine’s failure to pro- 
vide immediately complete, permanent and safe pro- 
tection against poliomyelitis in all cases; this deeper 
issue is the National Foundation’s “circus”? announce- 
ment of the apparent efficacy of the product. It is the 
more sobering to realize that if the vaccine had been 
an instantaneous success anyone who made very much 
of the objections that seem so plain today would have 
been laughed down or gently ignored; and yet the 
criticisms that have been leveled against the method 
of announcing the results would still have been valid. 
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In the final analysis it is physicians who must 
assume some of the responsibility for allowing them- 
selves to be drafted by methods of the modern im- 
presario into a scientific version of grand opera. How 
far they have risked delivering themselves into 
bondage is best demonstrated by the blanket castiga- 
tion given by Mr. O’Connor of attempts to assume 
rightful responsibilities by other than Foundation- 
sponsored scientists. “So long as the Salk vaccine 
and its research were in the hands of the National 
Foundation, you had some intelligence, intellectual 
integrity and total courage,” he asserted, “—and 
you had no politics whatsoever.” Such an imperti- 
nence speaks worlds in favor of keeping scientific pro- 
grams under the control of scientists from beginning 
to end. 


REFERENCES 


AMET W. Officials went off half-cocked. Boston Morning 


2. ewswee 


DIRECTOR OF MEDICAL EDUCATION 


In the naming of Chester Scott Keefer as director 
of Boston University School of Medicine, the trustees 
of the University have assured the school of a con- 
tinuance of the progressive program to which the 
retiring dean, Dr. James M. Faulkner, has made such 
valuable contributions. 

Dr. Keefer, for fifteen years Wade Professor of 
Medicine at the University and physician-in-chief of 
clinical research in preventive medicine at the Massa- 
chusetts Memorial Hospitals, has become one of Bos- 
ton’s distinguished physicians and citizens. Not only 
has he been instrumental in bringing the medical 
school to the fore in teaching and research; his own 
career in public service has been outstanding, first as 
chairman of the National Research Council’s com- 
mittee on chemotherapeutics during World War II, 
and for the last two years as special assistant on 
health and medical affairs to the Secretary of Health, 
Education and Welfare. Like so many eminent Bos- 
ton physicians, Dr. Keefer has served time on the 
editorial board of the Journal, from 1941 to 1947, an 
experience that must have played no small part in 
shaping his character and fitting him for the positions 
that he has later come to occupy. 

Born in Altoona, Pennsylvania, in 1897, Dr. Keefer 
received his B.S. and M.S. degrees from Bucknell 
University in 1918 and 1922, and graduated in medi- 
cine from Johns Hopkins University in 1922. Prior 
to joining the Boston University faculty in 1940 he 
had taught at Johns Hopkins, the University of Chi- 
cago and Peiping Union Medical College. He has 
also served for ten years on the faculty of Harvard 
Medical School. 

Dr. Keefer’s new appointment, new also in the his- 
tory of Boston University, will combine the adminis- 
trative functions of dean of the medical school with 
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those of co-ordinating the school’s educational pro- 
gram with the services of the Massachusetts Memo- 
rial Hospitals. This is a step, according to President 
Case’s announcement, in the development of a Boston 
University Medical Center, which Dr. Keefer will 
eventually direct. 


WORLD HEALTH ORGANIZATION — 
SIX YEAR SUMMARY 


Dr. M. G. Candau, director-general of the World 
Health Organization, subraitted to the Eighth World 
Health Assembly meeting in Mexico City this spring 
his annual report for 1954, marking the completion 
of six years of existence for the organization. 

During the year WHO participated in 329 major 
health projects in 75 countries, pursuing for 1954’s 
essential aim the strengthening of the structure of 
public-health activities in the various member states 
in place of short-term health campaigns. 

The idea of international co-operation is growing 
among the member states, Dr. Candau believes, as 
evidenced by an increasing willingness to accept joint 
action in attacking mutual problems. Among the 
joint actions that have been thus undertaken have 
been the Inter-American Center of Biostatistics in 
Chile, the Regional College of Nursing in Egypt and 
an advanced course for waterworks engineers in 
Europe. Most prominent among such co-operative 
ventures have been international efforts in disease 
control, such as the agreement on a five-year plan of 
malaria eradication in all the American countries, 
reached at the fourteenth Pan-American Sanitary 
Conference at Santiago. 

Tuberculosis control was continued in 28 countries. 
This consisted of 22 projects in mass BCG vaccina- 
tion in addition to 18 concerned with instruction. 
During the year some 32,000,000 persons were tu- 
berculin tested and 11,000,000 vaccinated. As pre- 
viously noted, WHO assisted in field programs direct- 
ed against treponemal and venereal infections in 20 
countries. Other activities in the fight against disease 
included excursions into the field of veterinary pub- 
lic health, work on the diagnosis and control of viral 
infections and projects on the control of trachoma, 
diphtheria, typhoid fever, onchocerciasis, leprosy, 
plague, cholera, yellow fever, bilharziasis, relapsing 
fever and other afflictions. 

A program for the study of poliomyelitis has been 
developed, and the research conducted in several 
countries on poliomyelitis vaccine has been scruti- 
nized. It is believed, according to the report, that 
“prospects for eventual success are good” — a laud- 
ably conservative statement. 

Other divisions of the report take up health serv- 
ices in the field, activities in training and education, 
and the financial position of the agency. Health serv- 
ices in the field have been undertaken in such sep- 
arated areas of the global surface as Africa, South- 
east Asia, Europe, the Eastern Mediterranean region, 
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the Western Pacific area and the Americas, where the 
Pan-American Sanitary Bureau, WHO’s Regional 
Office for the Americas, assisted 20 countries with 58 
different health schemes. 

Dr. Candau, in the introduction to his report, fore- 
sightedly raised the most important question of all. 
This concerns the assessment that must be made of 
the far-reaching effects on health of new forces and 
new agents that have come into existence in a rela- 
tively short time. All of these, ranging from the cre- 
ation of atomic energy with its problems of air, soil 
and water pollution and the disposal of its wastes to 
the wholesale destruction of insects and the elevation 
of standards of hygiene and sanitation, interfere with 
the so-called normal balance of nature. Adaptation 
to a changing environment, no matter by what agen- 
cies the changes are brought about, continues to be 
the price of survival. 


HOT-WEATHER HEALTH HAZARDS 


New England, having had a full measure of hot 
weather during midspring, may now prepare for the 
expected heat of midsummer and the discomforts and 
dangers attendant on it. True to its tradition of pro- 
tecting the health, the safety and the sacred honor of 
the citizens of the Commonwealth, the Massachu- 
setts Department of Public Health has issued a list of 
hot-weather hazards, with the sage counsel that they 
be avoided wherever possible. The fact that some of 
them seem fairly obvious need not be held to the dis- 
credit of the warning; otherwise, intelligent persons 
will annually cook themselves to a crisp in the hot 
sun, nor ever seem the wiser. 

Early on the list of such hazards, consequently, 
come overexposure to the solar rays; overexertion — 
which many persons avoid at all times, regardless of 
season; deep water for nonswimmers; and crowded 
highways, which would be less crowded if more driv- 
ers heeded this warning. Contact with poison ivy and 
similar plants should be avoided, according to these 
advices, a warning that might be made more specific 
by an identification of “similar plants.” Forest fires, 
a menace whenever they may occur, are a peculiar 
liability of dry springs and autumns, but since more 
people are prowling the woods in the vacation season 
a warning against unguarded camp fires and the 
careless disposal of matches and cigarettes is not out 
of order. 

Playgrounds should be supervised; insecticides and, 
categorically, other poisons, should be plainly marked 
and kept out of the reach of children; foods should 
be even more carefully refrigerated in hot than in 
cool weather. 

These are the nine somewhat heterogeneous com- 
mandments issued by the Department. A tenth and 
particularly appropriate one might refer to the stings 
of insects, ranging from that of the mosquito, now 
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largely of nuisance value, to the severe and sometimes 
dangerous attacks of the hymenopterous wasps, hor- 
nets and bees, which hurt most when they sit down. 


Pustule Maligne, an Inaugural Essay for the 
Degree of Doctor of Medicine. 

By Daniel Wadsworth Wainwright, of New 
York City. New York, 1855. Pp. 32. This is a 
tolerable essay for a thesis, but the author would 
have been much wiser if he had not printed it. 

Boston M. & S. J., June 28, 1855 


MASSACHUSETTS 
MEDICAL SOCIETY 


COMPLAINT DEPARTMENT 


When a fellow of the Society takes his pen in hand 
to lodge a complaint with the organization he is apt 
to write with savage gusto. Often his indignation 
arises from misunderstanding. Perhaps it will have 
some prophylactic effect if a few recurrent misunder- 
standings are reviewed. 

Why doesn’t the Society do something about Blue 
Cross-Blue Shield coverage for members? 

It has, and it does. Blue Cross loses money every 
year on doctors and their families because of their 
greater utilization of its benefits. To give physicians’ 
families complete coverage would require a special 
policy with higher-than-average premiums. If we in- 
sist, this can be done, Until then we must put up 
with not having our personal hernia operations or our 
children’s tonsillectomies during the first year of our 
Blue Cross-Blue Shield contract and with payments 
for hospital room and board that fail to meet their 
actual cost. 

Does not the Massachusetts Medical Society issue a 
noncancellable group insurance policy guaranteeing 
full protection against Cisability from accident or ill- 
ness to all its members without regard to their pre- 
vious state of health? Why then was my claim re- 
jected and my policy cancelled? 

(It is possible that this complainant read only the 
advertising literature of a well conducted sales cam- 
paign; members were repeatedly warned to read the 
contract rather than the promotional literature.) 

The Society issues no insurance. The contract ap- 
proved by the Committee on Insurance is written and 
sold by a strictly commercial insurance company es- 
tablished for the main reason of making a profit, The 
offer, made by it once only to original subscribers at 
the initial enrollment period, was to give some kind 
of coverage (not unlimited) to all qualified appli- 
cants. It was clearly stated that the policy was can- 
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cellable at the option of the company under certain 
definite conditions. The company cannot be held re- 
sponsible for the purchaser’s failure to read and un- 
derstand these terms. 

Why do you pay no attention to my repeated re- 
quests that you correct my mailing address? 

Probably because the Society has been confused 
with the Norfolk Medical News, the New England 
Journal of Medicine or the Postgraduate Medical In- 
stitute, any one of which may have been notified, with 
no notice yet mailed to 22 Fenway. 

We not only continue to welcome but solicit letters, 
telephone calls and personal visits to the offices of the 
Society. We hope to be able to answer and perhaps 
occasionally to anticipate questions. 


Rosert W. Buck, M.D. 
Secretary 


DEATHS 


Green — Robert M. Green, M. D., of Brookline, died on 
May 29. He was in his seventy-sixth year. 

Dr. Green received his degree from Harvard Medical 
School in 1906. He was formerly editor of the New England 
Journal of Medicine, associate professor of applied anatomy 
at Harvard Medical School and surgeon in charge of gyne- 
cology and obstetrics at Boston City Hospital. He was a 
member of the New England Obstetrical and Gynecological 
Society. 

He is survived by his widow, five daughters, four sons 
and twelve grandchildren. 


Park — Irving H. Park, M. D., of Brookline, died on 
May 30. He was in his forty-fourth year. 
He is survived by his widow, two sons and one daughter. 


MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 


DISCONTINUANCE OF COMPLEMENT 
FIXATION FOR AMEBIASIS 


Specimens for the complement-fixation test for 
amebiasis are occasionally received by the Diagnostic 
Laboratory for forwarding to the Communicable Dis- 
ease Center. A communication has recently been re- 
ceived from the Center referring to the conflicting evi- 
dence about the reliability of the test for amebiasis. 
Although some workers have reported satisfactory re- 
sults others have indicated unsatisfactory correlation 
between the outcome of the complement-fixation test 
and clinical amebiasis, The Communicable Disease 
Center therefore does not consider the test in its 
present form sufficiently reliable for a routine diagnos- 
tic procedure, and is discontinuing it, and specimens 
for this purpose should no longer be sent to the Diag- 
nostic Laboratory. 


TOXOPLASMOSIS TESTS ON ADULTS 


The Diagnostic Laboratory occasionally receives 
specimens obtained from adults to be sent to the 
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Communicable Disease Center for the dye test for 
toxoplasmosis. A communication has recently been 
received from the Center regarding conclusions of a 
conference on granulomatous uveitis sponsored by the 
Parasitology and Tropical Medicine Section of the 
National Institutes of Health in December, 1954. The 
conference concluded that knowledge on the subject 
is still insufficient for reliable interpretation of the 
serologic results on eye lesions in adults, In conse- 
quence, and because the test is difficult and expensive, 
the Center will continue its policy of not performing 
the dye test for toxoplasmosis on specimens obtained 
from adults. 

Existing facilities will continue to be utilized in 
cases where the test can be of greatest assistance, as 
in congenital lesions. For such studies it is necessary 
to obtain specimens from both mother and child. 


CONSULTATION CLINICS FOR CRIPPLED 
CHILDREN IN MASSACHUSETTS 


OrTHOPEDIC Date Curnic CONSULTANT 


CLINIC 


Gardner July 
Haverhill July 
Lynn* July 


July 
July 
July 
July 
July 
Aug. 
Aug. 
Aug. 
Aug. 


Carter R. Rowe, M.D. 
William T, Green, M.D. 
Daniel M. Killoran, M.D., and 
John J. Crowley, M.D. 
Paul W. Hugenberger, M.D. 
George W. Van Gorder, M.D. 
John W. O’Meara, M.D. 
Edward J. Coughlin, Jr., M.D. 
Paul L. Norton, M.D. 
Charles L. Sturdevant, M.D. 
Albert H. Brewster, M.D. 
David S. Grice, M.D. 
James D. Fisher, M.D. 


Dates 
July 5, 12, 19, 26 
July 6, 13, 20, 27 


HELD 


Salem 
Brockton 
Worcester 
Pittsfield 
Hyannis 
Greenfield 
Lowell 
Fall River 
Springfield 


R#HEUMATIC-FEVER CLINIC 


North Reading 
Fitchburg 


CONSULTANT 


Bradford Cannon, M.D. 
Semi-monthly 
Joseph M. Baker, M.D. 
Monthly 


Physicians referring new patients to clinic should get in 
touch with the district health officer to make appointments. 
Patients are seen by appointment only. 

*This clinic serves Lynn, Lynnfield, Saugus, Nahant, Revere, Chelsea, 


oem and Winthrop. Referrals should be made directly to the Lynn 
inic. 


Piastic CLINIC 
Eastern Massachusetts 


Western Massachusetts 
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WHENCE THE MAORIS 


To the Editor: John H. Holmes, in his Medical Intelli- 
gence article, “Sergeant Pellens’s Contribution,” in the 
May 12 issue of the Journal, describes the Maoris as “an 
ancient Polynesian tribe that originated in and about the 
Hawaiian Islands.” 

Strong ethnologic, cultural, religious and linguistic evi- 
dence points to a common origin of all Polynesians from the 
Ganges valley in pre-Aryan times. By 500 A.D. they had 
reached the Malay archipelago and Indonesia. From here, 
two waves of migration burst over the Pacific like an island- 
hopping pandemic, and by 1000 A.D, most of Polynesia was 
populated by the invaders. 

The Maoris came to New Zealand from Tahiti by way of 
Rarotonga and were established by 1350. All Polynesians 
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continued to look back to the west, where the souls of the 
dead returned, to the legendary land of their forefathers, 
Hawaiki, which is linguistically related to Java. 

True, much of Polynesian history is conjecture, but aside 
from Kon-Tiki, the pressure of migration has always been 
to the east, south and north — never to the west. The 
Hawaiians marked the last hop eastward. 


Nicuo tas G. Demy, M.D. 
Plainfield, New Jersey 


RESOLUTION FROM MIDDLESEX SOUTH 


To the Editor: The councilors of Middlesex South Dis- 
trict Medical Society met during the evening of the annual 
meeting of the Society and passed unanimously the following 
resolution: 


Resolved that the councilors of Middlesex South Dis- 
trict Medical Society be recorded as commending Dr. 
Curtis C. Tripp, President of the Massachusetts Medical 
Society, for his untiring effort and labor to bring order 
out of chaos in the relations between the medical pro- 
fession and the Department of Public Welfare of the 
Commonwealth of Massachusetts and that a copy of this 
resolution be transmitted to Dr. Tripp by the Secretarv. 


Davi C. Dow, 
Secretary 
Middlesex South District Medical Society 
Cambridge, Massachusetts 


ESOPHAGEAL OBSTRUCTION 


To the Editor: Dr. Edward B. Benedict, in his excellent 
article, “Endoscopy,” in the May 5 issue of the Journal, 
refers to a case of esophageal obstruction due to Serutan, 
reported by Melamed and Marck. I trust that it is not im- 
modest for me to call attention to a similar case that I re- 
ported in the Journal of the American Medical Association 
(153:235, 1953). Our patient was a seventy-two-year-old 
man, and after twenty hours of trying vainly to get rid of 
the Serutan in the esophagus, he obtained prompt relief 
after a few swallows of liquid Taka-Diastase, which is a 
starch digestant. 

So far as I know, this was the first case reported in which 
Taka-Diastase was used. 


_ Wrneate M. Joxunson, M.D. 
Winston-Salem, North Carolina 


SUSPENSION OF LICENSE 


To the Editor: At the meeting of the Board of Registra- 
tion in Medicine held March 24, 1955, it was voted to sus- 
pend the registration of Dr. Thomas P. Beatty, of South 
Boston, Massachusetts. 


Rosert C. Cocuraneg, M.D. 
Secretary 
State House 
Boston 


BOOK REVIEW 


The Child, His Parents and the Nurse, By Florence G, Blake, 
R.D., M.A. 8°, cloth, 440 pp. Philadelphia: J. B. Lippin- 
cott Company, 1954. $5.00. 

When a baby is born today, if he is well born, with good 
obstetric care, he is handed from the physician to the nurse; 
it is the nurse who brings the child to the mother for feed- 
ing, and it is the nurse who helps the young mother learn 
the many things she needs to know to give her baby good 
care. This is a very original book and one of the first of its 
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kind. The foreword by Adrian H. VanderVeer, M.D., points 
out the special need for a book of this sort and indicates its 
value. It is very well organized and well written, and a 
vast amount of valuable information is included in these 440 
pages. 

Essentially, this book reports broadly on the nursing care 
of children. It is written by a graduate nurse who has spe- 
cialized in the field of child care. She has had wide clinical 
and practical experience. It is readable as a volume in its 
own right and also valuable as a reference book. Beginning 
with the prenatal period, it emphasizes the importance of 
the early months and the first year of rapid growth. Espe- 
cially valuable is the fifth chapter on development and care 
during the training period. The author’s views are compre- 
hensive and up-to-date, tempered by experience and hu- 
manitarian zeal that shines through the pages. Obviously, 
also, she has read+a great deal and gives many references 
but they fit well int the text. In one way this book offers 
a practical course in the psychology of child development 
for the nurse, whether at the student or at the graduate 
level. Handsomely published, it closes with a valuable index 
of 30 pages. 

MERRILL Mooreg, M.D. 


BOOKS RECEIVED 


The receipt of the following books is acknowledged, and 
this listing must regarded as a sufficient return for the 
courtesy of the sender. Books that appear to be of particular 
interest will be reviewed as space permits. Additional infor- 
mation in regard to all listed books will be gladly furnished 
on request. 


Hypothyroidism: An essay on modern medicine. By Paul 
Starr, M.D., professor of medicine, University of Southern 
California School of Medicine. 8°, paper, 127 pp., with 25 
figures and 27 tables. Springfield, Illinois: Charles C Thom- 
as, 1954. $3.75. (American Lecture Series No. 211.) 

The author presents a comprehensive summary of the 
present knowledge of hypothyroidism. The text is divided 
into two parts: etiology, classification and diagnosis; and 
clinical syndrome and treatment. There is a bibliography 
of 82 references. 


An Introduction to Pathology. By G. Payling Wright, D.M., 
F.R.C.P., professor of pathology, Guy’s Hospital Medical 
School, University of London. Second edition. 8°, cloth, 
636 pp., with illustrations and tables. New York: Longmans 
Green and Company, 1954. $7.50. 

This new edition of a British book has been revised, and 
two chapters on the basic features of hypersensitivity re- 
actions and cell and tissue changes brought about by ionizing 
radiation have been added. The references are carried as 
footnotes on the appropriate pages. The pertinent literature 
is noted, and there are indexes of names and subjects. The 
publishing, which was done in Great Britain, is excellent. 


Biochemistry and Human Metabolism. By Burnham _S. 
Walker, M.D., Ph.D., professor of biochemistry, Boston Uni- 
versity School of Medicine; William C. Boyd, Ph.D., pro- 
fessor of immunochemistry, Boston University Schoo! of 
Medicine; and Isaac Asimov, Ph.D., assistant professor of 
biochemistry, Boston University School of Medicine. With 
a foreword by John T. Edsall, M.D., professor of biologic 
chemistry, Harvard University. Second edition. 8°, cioth, 
904 pp., with 30 figures and 49 tables. Baltimore: Williams 
and Wilkins, 1954. $10.00. 

This new edition of a book first published in 1952 has 
been revised with the inclusion of new material and the com- 
plete rewriting of the chapter on proteins and starvation. 
The text is divided into five parts on structure, control, 
growth, metabolism and pathology. Three appendixes deal 
with colloids and colloid phenomena, isotopes and the prin- 
ciples of thermodynamics. There is a list of abbreviations 
and symbols and a good index. 
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Protozoology. By Richard R. Kudo, D.Sc., professor of 
zoology, University of Illinois. Fourth edition. 8°, cloth, 
966 pp., with 326 illustrations. Springfield, Illinois: Charles 
C Thomas, 1954, $10.75. 

The first edition of this special book was published in 
1931, and the last in 1950 as a reprint of the third edition of 
1946. In this edition the text has been thoroughly revised. 
Extensive bibliographies are appended to the chapters, and 
the literature has been reviewed. There are indexes of 
authors and subjects. The book is recommended for all 
medical libraries and to all persons interested in the subject. 


Modern Occupational Medicine. Edited by A. J. Fleming, 
M.Sc., M.D., assistant medical director, E. I. duPont de 
Nemours and Company; and C. A. D’Alonzo, M.D., special 
assistant, medical division, E. I. duPont de Nemours and 
Company; associate editor, J. A. Zapp, Phd. D., director, 
Haskell Laboratory for Toxicology and Industrial Medicine, 
E. I. duPont de Nemours and Company. 8°, cloth, 414 pp., 
with 32 tables and 44 figures. Philadelphia: Lea and 
Febiger, 1954. $10.00. 

This is a collected work written by 20 persons from the 
duPont de Nemours Company. The material is divided into 
seven sections on organization, industrial preventive medi- 
cine, the physical environment and occupational health, 
services allied to occupational medicine, psychiatry, toxi- 
cology and acute poisoning. Short lists of references are ap- 
pended to the chapters. The book should be in all collec- 
tions on the subject. 


Historical Review of British Obstetrics and Gynaecology. 
Edited by J. M. Munro Kerr, R. W. Johnstone and Miles 
H. Phillips. 8°, cloth, 420 PP» with 14 tables. London: 
E. and S. Livingstone, Limited, 1954. $6.75. (Distributed 
in the United States by Williams and Wilkins Company, 
Baltimore. ) 

This work by 19 contributors is divided into two main 
parts: obstetrics and gynecology. The first is dealt with in 
three fifty-year periods, with a supplemental part of 12 spe- 
cial articles. There are indexes of names and subjects. The 
publication is excellent, and the book should be in all medi- 
cal-history collections. 


The Thematic Apperception Test and The Children’s Ap- 
perception Test in Clinical Use. By Leopold Bellak, M.D., 
with the assistance of Marjorie Bristol. 4°, cloth, 273 pp., 
hy illustrations. New York: Grune and Stratton, 1954. 

The author discusses these two projective tests, in full. 
There is a bibliography of 115 titles. 


Spezielle Réntgenologie der Lungentuberkulose. By Dr. Med. 
E, Haefliger, chief physician and director, Ziirich Heilstatte 
Wald, and lecturer, Universitat Ziirich; with a foreword by 
Dr. Med. G. Mark. 4°, cloth, 322 pp., with 210 illustrations. 
Basel: Benno Schwabe and Company, 1954. Geb, Fr. 52. 
-—. (Distributed in the United States by Intercontinental 
Medical Book Corporation, New York City.) 

This special book o: the roentgenology of pulmonary 
tuberculosis is based on an analysis of 210 cases. The perti- 
nent literature has been noted, and there is a bibliography 
of 10 pages. There is a good index, and the publishing is 
excellent. The book should be in all collections on the sub- 
ject. 


Advances in Internal Medicine. Edited by William Dock, 
M.D., Long Island College of Medicine, Brooklyn; and I 
Snapper, M.D., Beth-El Hospital, Brooklyn. Volume 6. 8°, 
cloth, 385 pp., with illustrations. Chicago: Year Book Pub- 
lishers, Incorporated, 1954. $10.00. 

This volume of an important set contains review articles 
on uropepsin, glucagon, diagnosis of cancer of internal organs 
by Papanicolaou technic, spatial vectorcardiography, L.E.-cell 
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phenomenon, biopsy studies of the liver and kidney, throm- 
botic thrombocytopenic purpura, porphyria, diaphragmatic 
hernia and determination of insulin in the blood. The set 
should be in all medical libraries. 


Clinical Interpretation of Laboratory Tests. By Raymond H. 
Goodale, M.D., pathologist, Worcester Hahnemann and 
Fairlawn hospitals and Worcester County Sanatorium, Wor- 
cester, Clinton Hospital, Clinton, and Harrington Memorial 
Hospital, Southbridge, and consulting pathologist, Veterans 
Administration Hospital, Rutland Heights, Massachusetts. 
Third edition. 8°, cloth, 720 pp., with 105 illustrations, 6 in 
color. Philadelphia: F. A. Davis Company, 1954. $7.50. 

This new edition has been thoroughly revised, and much 
material has been added, including blood volume and co- 
agulation, antistreptolysin in rheumatic fever, pancytopenia, 
afribrinogenemia, antithrombin in acute pancreatitis, serum 
mucoprotein in extrahepatic biliary obstruction, fecal lyso- 
zyme in ulcerative colitis and revision of the viruses and 
fluid and electrolyte balance. The text is divided into two 
parts: body fluids, excreta and functional tests; and diseases 
with associated laboratory findings, Lists of references are 
appended to the chapters; there is a good index, and the 
publishing is excellent. 


Babcock’s Principles and Practice of Surgery. Edited by 
Karl C. Jones, M.D., M.S. (Surg.), F.A.C.S., F.1.C.S., De- 
partment of Surgery, Temple University School of Medi- 
cine and Hospital, Philadelphia. Second edition. 4°, cloth, 
1543 pp., with 1006 illustrations and 10 colored plates. 
Philadelphia: Lea and Febiger, 1954. $18.00. 

This new edition of a standard surgery has been revised 
and brought up to date. It is the joint work of 56 contribu- 
tors and covers the whole field of surgery, including the 
specialties. Lists of references are appended to the chapters, 
and there is a good index. This is the type of book, approxi- 
mating a serial, that should be in all medical libraries. 


The Pineal Gland: A review of the physiologic literature. By 
Julian I. Kitay and Mark D. Altschule. 8°, cloth, 280 pp., 
with 77 tables. Cambridge: Harvard University Press, 1954. 
$5.00, (Published for the Commonwealth Fund.) 

The authors have summarized the existing knowledge con- 
cerning the physiology of the pineal gland and its clinical 
aspects. The text is divided into two parts on physiology 
and clinical correlations. The studies indicate that the gland 
has a function but that it cannot be defined at present. 
There is a bibliography of 1762 items divided into three 
parts: physiology; anatomy, embryology, and histology; and 
reviews. The monograph should be in all collections on 
physiology and endocrinology. 


Spinal Epidural Analgesia. By P. R. Bromage, M.B., B.S. 
(Lond.), F.F.A.R.C.S., D.A., consultant anesthetist, Chiches- 

ter Hospitals Group, Portsmouth Hospitals Group, Ministry 

of Pensions Hospital, Cosham, and visiting anesthetist, King 
Edward VII Sanatorium, Midhurst. 8°, cloth, 123 pp., with 

$3 ce Baltimore: Williams and Wilkins, 1954. 
3. 

The author discusses his subject thoroughly. He has re- 
viewed the literature, and lists of references are appended 
to the chapters. There are indexes of authors and subjects. 
The printing was done in Great Britain. The monograph 
should be in collections on anesthesia. 


The Mechanism of Labour. By Erik Rydberg, M.D., profes- 
sor of obstetrics and gynecology, University of Copenhagen. 
8°, cloth, 180 pp., with 38 figures. Springfield, Illinois: 
Charles C Thomas, 1954, $4.75. (Publication No. 181, 
American Lecture Series.) 

Professor Rydberg has made an extensive study, by means 
of models and roentgenography, of the mechanisms of labor 
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in the normal type of vertex presentation and concludes 
that the usual process may be ascribed to the shape of the 
fetal head. A bibliography is appended to the text. The 
monograph should be in all collections on obstetrics. 


Emergencies in Medical Practice. Edited by C. Allan Birch, 
.D., F.R.C.P., physician, Chase Farm Hospital, Enfield. 
Fourth edition. 8°, cloth, 610 pp., with 143 illustrations, 9 
" a London: E. and S. Livingstone, Limited, 1954. 

.00. 

First published in 1948, this new edition, the joint work 
of 23 contributors, has been revised and brought up to date, 
and material added on drug addiction, anthrax and milli- 
equivalents. The text is divided into 28 chapters and covers 

1 types of emergencies. There is a gocd index, and the 
book is well published. 


Modern Diagnosis and Treatment of the Minor Venereal 
Diseases. By Orlando Canizares, M.D., associate professor 
of clinical dermatology and syphilology, New York Univer- 
sity Post-Graduate Medical School, and consultant, Veterans 
Administration Hospital, Bronx, New York, and United 
States Public Health Service Hospital, Staten Island, New 
York, 8°, paper, 131 pp., with 19 illustrations and 7 tables. 
Springfield, Illinois: Charles C Thomas, 1954, $3.75. (Pub- 
lication No. 223, American Lecture Series.) 

Dr. Canizares, in this monograph, deals with chancroid, 
granuloma inguinale and lymphogranuloma venereum in 
general practice. There is a bibliography of 6 pages and 
an index. 


Nerve Blocks: A manual of regional anesthesia for practition- 
ers of medicine. By John Adriani, M.D., director, Depart- 
ment of Anesthesiology, Charity Hospital of Louisiana, pro- 
fessor of surgery, Tulane University of Louisiana School of 
Medicine, and associate clinical professor of surgery, 
Louisiana State University School of Medicine. 8°, cloth, 
265 pp., with 168 illustrations. Springfield, Illinois: Charles 
C Thomas, 1954. $6.50. 

Originally, the material in this monograph appeared in 
the author’s Techniques of Anesthesia, first published in 
1946, The section has now been enlarged and completely 
revised to form a separate book. The text covers the various 
types of nerve block and their use for surgical, diagnostic 
and therapeutic purposes. The text is well illustrated, and 
there is a good index. The book should be in all collections 
on anesthesia and neurology. 


Myocardial Infarction: Its clinical manifestations and treat- 
ment with anticoagulants. By Irving S. Wright, M.D., 
Charles D. Marple, M.D., and Dorothy Fahs Beck, Ph.D. 
4°, cloth, 656 pp., with illustrations. New York: Grune and 
Stratton, 1954. $8.50. (Published for the American Heart 
Association. ) 

The authors have made a comprehensive study of all 
phases of myocardial infarction. There is a bibliography of 
267 references, as well as a good index, and the publishing 
is excellent. The book is recommended for all collections 
on cardiology. 


Retropubic Prostatectomy: For benign enlargement of the 
prostate gland, By Francis A. Beneventi, M.D., attending 
urologist, Oswald Swinney Lowsley Foundation, St. Clare’s 
Hospital, attending urologist, New York Polyclinic Hospital 
and Medical School, and assistant urologist, James Bu- 
chanan Brady Foundation of the New York Hospital, New 
York City. 4°, cloth, 227 pp., with 73 illustrations. Spring- 
field, Illinois: Charles C Thomas, 1954. $11.00. 

This semiatlas discusses the operation in detail. It deals 
with anatomy of the prostate and its enlargement, clinical 
manifestations, operative technics, management before and 
after operation, postoperative complications, osteitis pubis, 
and history and evaluation of 100 cases. The literature has 
been noted, and there is a bibliography of 3 quarto pages. 
There are indexes of names and subjects; the publishing is 
excellent. 
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Symposium on the Cardiac in Industry: Held under the 
auspices of Golden Clinic, Memorial General Hospital As- 
sociation, Elkins, West Virginia, 1953. 8°, paper, 135 pp., 
with 5 tables. 1954. (No price.) 

Eleven papers on various aspects of the person with car- 
diac disease in industry were read and discussed at this 


symposium. 


Surgery of the Adrenal Glands. By William Wallace Scott, 
M.D., Ph.D., professor of urology, {Sie Hopkins University 
School of Medicine, urologist-in-charge, Johns Hopkins Hos- 
pital, and director, James Buchanan Brady Urological In- 
stitute, Baltimore, Maryland; and Perry B. Hudson, M.D., 
assistant professor of urology, Columbia University College 
of Physicians and Surgeons, assistant urologist, Presbyterian 
Hospital, and assistant visiting urologist, Francis Delafield 
Hospital, New York City. &°, paper, 150 pp., with 35 illus- 
trations. Springfield, Illinois: Charles C Thomas, 1954. 
$3.50. (Publication No. 227, American Lecture Series.) 
The authors discuss the function of the adrenal cortex 
and surgery of adrenal tumors, excluding Cushing’s syn- 
drome. There is a chapter on bilateral adrenalectomy in 
the treatment of disseminated cancer of the breast and pros- 
tate. The literature is reviewed, and there is a bibliography 
of 157 titles, as well as indexes of authors and subjects. 


NOTICES 


COURSE IN LABORATORY DIAGNOSIS OF 
TUBERCULOSIS 


A course in the laboratory diagnosis of tuberculosis will 
be offered by the Communicable Disease Center and the 
Division of Special Health Services, Public Health Service, 
at Chamblee, Georgia, November 14 through 25, 1955. 

The course is open to all employed laboratory personnel 
who are approved by their state health officers. Laboratory 
directors and senior staff members may also apply. There 
are no tuition or laboratory fees. Reservations must be made 
well in advance. Application forms may be obtained from ‘ 
the Laboratory Training Services, Communicable Disease 
Center, Public Health Service, P. O. Box 185, Chamblee, 


Georgia. 


SOCIETY MEETINGS AND CONFERENCES 


Jury, Aucust and Sepremper. Beth Israel Hospital Course, Page 


509, issue of Marc 
Jury 1-4. International College of Surgeons. Page 828, issue of 


May 12. : 
Jury 10-16. Congress of Nobel Prize Winners. Page 510, issue of 
arch 24. 

Jury 11-15. Symposium on Tuberculosis. Page 509, issue of March 24. 
Avuoust 28-Sepremper 2. American Congress of Physical Medicine 

and Rehabilitation. Page 157, issue of January 27. 

Aucust 30 and 31 and Sepremper 1. New England Health Institute. 

Page 1010, issue of June 9. ad A 

BER 6-8. Academy of Psychosomatic Medicine. Page 509, issue 


of March 24. 
BER 22-26. American Heart Association. Scientific Session. Page 


603, issue of April 7. aes 

Ocrozer 23-27. American Institute of Dental Medicine. Page 414, 
issue of March 10. 

Novemser 1-3. Henry Ford Hospital Symposium on Enzymes, Page 
920, issue of May 26. 

Novemser 6-13. Second International Congress of Allergology. Page 
157, issue of January 27. ‘ 
F Novemaen 11 and 12, Inter-Society Council. Page 1056, issue of 
une 16. 

Novemser 14 and 25. Course in Laboratory Diagnosis of Tuberculosis. 


Notice above. 
Novemser 19-21. American a of Blood Banks. 8th Annual 
0, Illinois. 


Meeting. Palmer House, Chi 
Novemser 29-Decemper 2. Interim Session of the American Medical 


Association, Boston. 


CALENDAR FOR THE WEEK BEGINNING THURSDAY, 
June 30 
Tuurspay, June 30 : 
*8:00-8:45 a.m. Case Presentations, Joslin Clinic. Joslin Auditorium, 


"New England Deaconess Hospital. 
*9:00-10:00 a.m. Surgical Rounds. Sherman Auditorium, Beth 


Israel Hospital. 1 
*9:00-10:00 a.m. Arthritis Grand Rounds. Robert Breck Brigham 


Hospital. 


(Concluded on page xix) 
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ADVERTISING SECTION 


singularly free from toxic effects and 


- 
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Postmenopausal mucosa—thinning and atrophy of layers. 


Vallestril, brand of methallenestril, is preferen- 
tially indicated whenever estrogens are of value. 
Its selective “target action” is on the vaginal 
mucosa with a minimal effect on the endome- 
trium and, therefore, the incidence of withdrawal 


bleeding is exceedingly low. 
“The failure to encounter withdrawal bleed- 
ing in any patient was most gratifying... 
unique as well as clinically advantageous.”’* 


Vallestril quickly controls menopausal symptoms, 


VALLESTRIL°—THE SELECTIVE ESTROGEN 


“Target Action’ on Vaginal Mucosa 


“*Vallestril is an effective synthetic estrogen... 


complications, especially uterine bleeding.”’* 


) 


Vallestril slows transitional phase during menopause. 


the pain of postmenopausal osteoporosis and the 
pain of osseous metastases of prostatic carcinoma. 


DOSAGE: Menopause: One tablet (3 mg.) two 
or three times daily for two or three weeks, fol- 
lowed by one or two tablets daily for one month 
or longer depending on the patient’s response to 
therapy. Supplied only in scored tablets of 3 mg. 
G. D. Searle & Co., Research in the Service of 
Medicine, 

*Sturnick, M. I., and Gargill, S. L.: New England J. 
Med. 247:829 (Nov. 27) 1952. 
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intained by estrogen 
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ELECTROENCEPHALOGRAPHIC 
LABORATORY, INC. 
270 ComMONWEALTH Ave., Boston KE 6-8100 


Electroencephalograms 
Electromyograms 


PHYSICIANS’ Office FURNITURE. 
All standard lines, new. Used equipment 
from time to time. Convenient terms. 
Visit our showroom close by Veterans 
Hospital. Ample parking. T. J. NOON- 
AN Co., 408 South Huntington Avenue, 
Jamaica Plain (Boston 30), Mass. Phone 
JAmaica 2-8700 for literature. Medical, 
hospital, laboratory, sickroom supplies. 

B260-20-tf 

UNITED LIMB & BRACE CO., Inc., 

manufacturers of artificial limbs. 61 Han- 


over Street, Boston, CA 7-2183. B517-6-tf 


COLONIC IRRIGATIONS, massage, 
diathermy. Beatrice M. Woods, 511 Bea- 
con Street, Boston, CO 6-8722. B80-16-tf 


WANTED — Staff psychiatrists and 
physicians. Senior: Starting salary $8280. 
Assistant Physician: Starting salary $5880. 
Living quarters available. All modern 
therapies are given. Approved AMA. 
Easy commuting distance to Boston. 
Write: Peter B. Hagopian, M.D., Su- 
perintendent, Danvers State Hospital, 
Hathorne, Mass. B255-22-5t 


3-ROOM SUITE suitable for doctor’s 
office at 60 Brattle Street, (Harvard 
Square) Cambridge. Call TR 6-4473 
after 5 p.m. or apply to superintendent. 
B256-22-3t 


FOR SALE Large general p actice, 
home, complete equipment and offices. 
Over $100 derived monthly from prop- 
erty. No charge for practice itself. New 
Hampshire town. Leaving to specialize. 
Address A246, New Eng. J. Med. 22-tf 

DOCTORS’ OFFICES on the Fen- 
way — Complete with x-ray and physio- 
therapy. Air conditioned. $150.00 per 
month, COpley 7-7272. B253-22-8t 


4-ROOM DOCTOR’S OFFICE com- 
pletely equipped. Air conditioned. Ex- 
cellent location in West Medford. Ad- 
dress A172, New Eng. J. Med. 3-eow-tf 


USED instruments and equipment 
bought and sold. All types of repairs rea- 
sonably done. GALE SURGICAL SUP- 
PLY CO., 6 Francis Street, Boston. (Op- 
posite Peter Bent Brigha:; Hospital) AS 
7-0777. B166-22-eow-tf 


FOR RENT — Former pbhysician’s 
office in Arlington, Massachusetts. 2- 
or 4-room office with waiting room. Ex- 
cellent first floor location on mai street, 
light and heat furnished. Good parking 
facilities. Address A244, New Eng. J. 
Med. 21-eow-4t 


FOR RENT — Office in professional 
building on Commonwealti: Avenue. 
X-ray available. $85 per month includ- 
ing utilities. COpley 7-3516 for appoint- 
ment. B259-23-3t 

OFFICE SPACE AVAILABLE for 
professional use. Crane Drugs, Inc., 1 
Centre Street, North Easton, Massachu- 
setts, Easton 1068. B261-23-3t 


BIND your New England Journal of 
Medicine, Make it a permanent part of 
your library—for easy reference and last- 
ing wear. In full black library buckram, 
only $3.30 per volume, plus shipping 
charges. All other journals and periodi- 
cals bound also. Inquiries invited. Norden 
Bindery, 2100 West Grand Avenue, Chi- 
cago 12, Ill. B300-14-tf 

NISSEN’S INSTITUTE OF PHYSI- 
CAL THERAPY, 1126 Boylston Street, 
Boston, KE 6-1030. Cape Cod office, 
Route 28, West Harwich. Telephone 
Harwich 984. B290-3-tf 

OFFICE FURNITURE—New—Used 
—Refinished. Bought and sold. Desk 
Clearing House, 115 Broad Street, Bos- 
ton. HU 2-1318. B72-22-tf 


SENIOR RESIDENCY—INTERNAL 
MEDICINE available July 1, 1955 to 
American graduate. Fully accredited 
400-bed hospital. Salary $5,000 per year 
and full maintenance. Apply to Mr. 
R. Z. Thomas, Jr., Administrator, Char- 
lotte Memorial Hospital, Charlotte, 
North Carolina. B250-21-8t 

WANTED—Resident physician—Small 
chest disease hospital. Temporary or per- 
manent. Call JAmaica 2-2300. 

B265-24-2t 

FOR SALE — Well-established pedi- 
atric practice and spacious home and 
office with all modern improvements. 
Located in nice community, suburban 
Boston, Massachusetts. Within easy reach 
of all public and private hospitals. Lo- 
cation also excellent for general practi- 
tioner. Address A241, New Eng. J. Med. 

21-6t 

DOCTORS NEEDED Middletown, 
Rhode Island. Rapidly growing commu- 
nity. Population, 9,000. Building suitable 
for two offices. Address A256, New Eng. 


J. Med. 25-3t 
EDITORIAL SERVICES, manuscript 
preparation, ghost writing, indexing. 


Twenty-five years’ experience, including 
seven with U. S. Government. Rates rea- 
sonable, references on request. Address 
A257, New Eng. J. Med. 25-2t 


DENTIST, experienced, desires loca- 
tion in Massachusetts with physician or 
group in order to provide complete medi- 
cal-dental treatment. Address A258, New 
Eng. J. Med. 25-3t 


DOCTOR’S OFFICE — Excellent lo- 
cation, Broadway, Ball Square, Somer- 
ville. Telephone CApitol 7-0028. 

B268-25-eow-2t 


WANTED — Part-time radiologist for 
teaching hospital in Boston suburb, start- 
ing july 1, 1955. Address A252, New 
Eng. J. Med. 24-2t 


PROTEIN BOUND IODINE 
TOTAL IODINE 
FLAME PHOTOMETRY 
Immediate Service 
BOSTON MEDICAL LABORATORY 
Norsert Benotri — Josern Benotti 
Directors 
19 Bay State Roap, Boston 15, Mass. 
KE 6-0348 and 0533 


WANTED — Young physician for 
locum tenens, busy general practice avail- 
able for 4 months, Gardner, Mass. Tele- 
phone 78-W. B258-23-4t 


OFFICES—BACK BAY—2, 3, 5- 
room modern offices for medical pur- 
poses. Doctor, lawyer, and so forth. 
Janitor and elevator service. Reasonable 
rent. For further information, call FA 
3-3480 or FA 3-3671. B215-12-tf 


WANTED — Doctor with Massachu- 
setts license for large general practice in 
Boston. Can be an assistant on salary, 
partner or associate, Address A251, New 
Eng. J. Med. 23-3t 

TWO-ROOM SUITE — First floor. 
Ideal for psychiatrist. Rent reasonable. 
Commonwealth Avenue near Dartmouth 
Street. KE 6-9230. B340-19-tf 


FOR RENT — Newly renovated 
medical suite. Formerly doctor’s office. 
Excellent location. Call MAlden 2-2117 
or address A242, New Eng. J. Med. 

21-6t 

WANTED — Physician, preferably a 
woman, to assist in a large general prac- 
tice, mostly industrial. Part- or full-time 
position. Address A254, New Eng. J. 
Med. 24-3t 

MEDICAL SECRETARY with knowl- 
edge of laboratory work, with B.S., desires 
position in physician’s office beginning 
June 27, 1955. CHelsea 3-6593. 

B262-24-2t 


RESIDENCE FOR SALE-——Exception- 
al home for combined professional work 
and family living. House equipped with 
modern conveniences; 3 bathrooms, lava- 
tory, 5 bedrooms, large drawing and din- 
ing room, front room for reception room 
or office. Modern kitchen, laundry and 
cold closet, gas furnace. All in perfect 
condition, Phone owner, KEnmore 6-8067 
for inspection appointment. B264-24-2t 

TRAVEL ESCORT SERVICE for 
those unable to travel alone. For exchange 
of details, contact Mrs. Gardner, 302 
Commonwealth Avenue, Boston 15, Mass. 
COpley 7-3863. B266-24-4t 

MODERNIZED 5-ROOM DOC- 
TORS’ SUITE, centrally located, to be 
shared with another doctor. (Internist or 
general practitioner) 543 Boylston Street, 
(Copley Square), Boston, Mass. KEnmore 
6-7071, 3-7 p.m. B273-25-1t 

FOR RENT — Bay State Road near 
Lahey Clinic. First floor, two offices suit- 
able for physicians. Refrigerators, show- 
er, parking. Rental arranged. KEnmore 
6-1856. B269-25-2t 
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There may be dangerous gaps in the 
insurance you now carry that can result in 
great losses. Some coverage may even be 
uncollectible! These, and other important 
insurance problems can be solved for you 
by the Liner Counselling Division. We act 
entirely in your interests without pressure of 
soliciting your insurance business . . . give 
advice that cuts your premiums in 6 out of 


10 cases, sti cti against 
DOCTORS 


Write, wire or phone 
YOU may for detaits JOHN LINER 


JAMAICA PLAIN AT JAMAICA 
POND — Aitractive and substantial Co- 
lonial style physician’s residence with of- 
fice facilities if desired. Situated close to 
Jamaica Pond. Centrally located to down- 
town hospitals and those in the southern 
and western suburbs of Boston. Office area 
has separate entrance, waiting room, 
large examining room and toilet-lavatory. 
Large living and dining rooms, spacious 
kitchen, pantry with extra dishwasher-dis- 
posal sink. Second floor; master chamber 
with its own dressing room and bath, 3 
other bedrooms and bath, 2 porches. 2 
more bedrooms and bath on third floor. 
Many fireplaces. Over % acre of land, 2- 
car garage, moderate taxes. A well-kept, 
charming home in an easy-to-find loca- 
tion occupied for many years by physi- 
cians. Ask Mr. Fowler, Realtors, 743 Cen- 
tre Street, Jamaica Plain 30. JAmaica 4- 
0500. B267-25-eow-2t 
EASILY ACCESSIBLE, MODERN 
SUITE of rooms on first floor, offering 
many opportunities for young man start- 
ing out. Other suite occupied by well- 
established general practitioner and sur- 
geon willing to help. For further infor- 
mation, contact Dr. Henri L. Girard. 
Telephone Manchester, New Hampshire 
3-6412 or 2-2424. B270-25-1t 
RESIDENCIES IN INTERNAL 
MEDICINE AND PEDIATRICS avail- 
able July 1, 1955. Fully approved general 
hospital — 457 beds. Undergraduate and 
postgraduate teaching. Must have license 
to practice in Louisiana. Write directly 
to Dr. John C. Mackenzie, Touro In- 
firmary, New Orleans, Louisiana. 
B271-25-1t 
BROOKLINE — BEACON STREET 
— 9 room brick town house with 3-room 
basement apartment and garage. Ideal 
for home and professional office or con- 
version to apartments, Price, $30,000 or 
reasonable offer. Mr. William Segal, 
LOngwood 6-0288. Key Realty, Aspin- 
wall 7-9350. B272-25-1t 
I WOULD LIKE TO ASSIST or be- 
come associated with a busy physician. 
Excellent background and experience. Ad- 
dress A259, New Eng. J. Med. 25-1t 


This 44 year old sales executive ex- 
hibits two main periods of tension 
. +. in the morning when he first 
faces responsibilities for the day 
...in the afternoon when constant 
demands for peak effort conflict 
with his need for relaxation. 


for individual control of tension peaks 


Each light green, scored Nidar tablet 
contains: 


Secobarbital Sodium........... % gr. 
Pentobarbital Sodium........... % gr. 
Butabarbital Sodium............ Y% gr. 
Phenobarbital. ................. Y% gr. 


Bottles of 100 and 1000. 
To control tension: 1 tablet early in 
the morning and another in the early 
afternoon. 

As a hypnotic, 1 or 2 Nidar tablets 
will promote rapid onset of sleep 
and allow the patient to awaken re- 

freshed, without hangover. 


DE i 
INSURANCE 334 Boylston St., Boston CO 7-6001 
| TABLETS 
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in, 


onset— 15; 20 batore 


Lasts. “8. hours 


Scored 0, 25- and 


tablet 


Proudly Introduces 
OUR NEW CONVENIENT 


Gift Cotificate 


Solve those perplexing gift problems the swift, 
simple way by giving the always popular Gift 
Certificate from Tweeds. Available in any 
amount, these Gift Certificates eliminate time- 
consuming — but necessary — gift shopping 
always on “must lists” for busy medical men. 


REMEMBER 
TWEEDS 


Where You'll Always 
Find Clothing in Con- 


445 Brookline Ave. 
LO 6-1550 


DELINQUENT ACCOUNTS 
COLLECTED 


Ethically — Courteously — Efficiently 
Experienced Over 25 Years 
Monthly Report 
For particulars call or write 


Medical Clearing Bureau, Inc. 


110 Tremont Street, Boston, Mass. 
HU 2-5570 


Bonded 


June 23, 1955 


Washingtonian Hospital 


41 Morton Street, Boston 30, (Jamaica Plain) Mass. 
Incorporated 1859 


Conditioned Response, Psychotherapy, Antabuse, Adrenal 
Cortex and other drug therapies, Semi-Hospitalization for 
Rehabilitation of Male and Female Alcoholics. 


Treatment of Acute Intoxication and Alcoholic Psychoses 
Included 


State Outpatient Clinic and Social Service Department 
for Male and Female Patients 


Josep Tuimann, M.D., Medical Director 


Consultants in Medicine, Surgery and the other Specialties 
Telephone JA 4-1540 
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ADVERTISING SECTION 


(Concluded from page 1102) 

*9:00-10:00 a.m. Grand Rounds. Russell Room, House of Good Sa- 
maritan. 

*10:00-11:00 a.m, Combi 
ditorium, Beth Israel Hospital. 

10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 

*11:00 a.m.-12:00 m. Thoracic Conference. The Diagnosis and Treat- 
ment of Mitral Insufficiency. Dr. Dwight E. Harken. Main Amphi- 


A 


gical Rounds. Sherman Au- 


theater, Peter Bent Brigham Hospi 
*11:00 a.m.-12:00 m. Pediatric Conference. Mount Auburn Hospital, 
Cambridge. 


*11:00 a.m.—12:00 m. Medical Staff Conference. Sherman Auditori- 


um, Beth Israel Hospital. 


*11:00 a.m.-12:30 p.m. Hand Clinic (Physical Medicine and Reha- 
bilitation Service), Boston City Hospital. 
*12:15-1:15 Orthopedic Clinic. Amphitheater, Peter Bent 


Brigham Frospital. 


Frmay, Jury 1 
International College of Surgeons. Chatham Bars Inn, Chatham, 
assachusetts. 
*8:00-8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospital. 
*9:30-11:30 a.m. Medical and Su 
W. Thorn and Francis D. 
Bent Brigham Hospital. 
*10: 7 a.m. Tuberculosis Surgical Clinic. South End Health Unit, 
7 East Concord Street. 
10:30-11:15 a.m, Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 
*1:30 p.m. Fertility and Endocrine Clinic. Free Hospital for Women, 
Brookline. 
*1:30 p.m. Tumor Clinic, Mount Auburn Hospital, Cambridge. 
4; ‘00-10: :00 p.m. Alcoholism Clinic. By appointment. Washingtonian 
Hospital, 41 Morton Street, Jamaica ‘in. 


ical Grand Rounds. Drs. George 
oore. Main Amphitheater, Peter 


Saturpay, JuLY 


v2 
International College of Surgeons. Chatham, 


Chatham Bars Inn, 
assachusetts. 
*8:00-8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospital. 
10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic, Joslin Auditorium, New England 
Deaconess Hospital. 


Sunpay, Jury 3 
International College of Surgeons. 
assachusetts. 


Chatham Bars Inn, Chatham, 


Monpay, Jury 4 
International omen of Surgeons. Chatham Bars Inn, Chatham, 
Massachusetts. 


Tuespay, Jury 5 
*8:00-8:45 a.m. Case Eoenptions, Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospital. 
*9:00 a.m. Clinic. Peter ham Hospital. 
10:30-11:15 a.m. Lecture on betes for Deans and Patients by 
a Member of the Clinic Joslin Auditorium, New England 


Hew ita 

*12:15-1:15 MRay Conference. Dr. Merrill Sosman. Main 

Am hitheater, Peter Bent Brigham Hospital. 

12: 30-1 :30 p-m. Medical p Pra Club. Joslin Clinic (Cafeteria), 
Peter Bent Hospital. 

*5:00-6:00 followed by Clinical Conference 

(Medical, Surgical, Obstetrical). Faulkner Hospital. 


Wepnespay, 6 

*8: :45 a.m. Case rg aor Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospi 

#9; a.m. Surgical Rounds. Massachusetts Memorial 

ospitals. 

10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic, Joslin Auditorium, New En 
Deaconess Hospital. 

*11:00 a.m. Boston State Hospital Psychiatry Seminar. 
Building Auditorium, 591 Morton Street, Dorchester. 

*11:00 a.m, Orthopedic Grand Rounds. "Bigelow Amphitheater, 
White 3A, Massachusetts General Hospital. 

*12:00 m.-1:00 p.m. Pediatric Clinicopathological Conference. Jimmy 
Fund Building, Children’s Medical Center, 35 Binney Street. 
*12:00 m.-1:00 p.m. Roentgen Diagnostic Conference. 5th-floor teach- 

ing unit, Beth Israel Hospital. 
*12:15 p.m. Vascular Rounds. Drs. Edward A, Edwards and Chilton 
Crane. D-Main, Peter Bent Brigham Hospital. 
#42: Weekly eeting. Joslin Auditorium, New 
ngland Deaconess — 
*§2: rae 30 p.m. Weekly taff Review of no sies, Dr. William A. 
Meissner. Joslin Auditorium, New England Deaconess Hospital. 
*1:00 p.m. Alcoholism Clinic. Peter Bent righam Hospital. 
*1:00 p.m. Massachusetts General Hospital Hand Clinic. The Clinics 
e. the Massachusetts General Hospital. 
-m. Rectal Clinic. Peter Bent Brigham Hospital. 
8 :00 p.m. Overholt Thoracic Conference. Jealin Auditorium, 
New England Deaconess Hospital. 
*6:00 =. Alcoholism Clinic. Peter Bent Brigham Hospital. 
*7:30-9:30 p.m. Lahey Clinic Lecture. Joslin Auditorium, New Eng- 
land Deaconess Hospital. 


Reception 


*Open to the medical profession. 


Angina pectoris 


prevention 


Most efficient of the new long-acting 
nitrates, METAMINE prevents angina at- 
tacks or greatly reduces their number and 
severity. Tolerance and methemoglobi- 
nemia have not been observed with 
METAMINE, nor have the common nitrate 
side effects such as headache or gastric 
irritation. Dose: 1 or 2 tablets after each 
meal and at bedtime. Also: METAMINE 
(2 mg.) with BUTABARBITAL (14 gr.), bot- 
tles of 50. THOS. LEEMING & CO., INC., 
155 EAST 44TH STREET, NEW YORK 17, N.Y. 


unique amino nitrate 


Metamine 


triethanolamine trinitrate biphosphate, Leeming, tablets 2 mg. 


Bottles of 50 and 500 
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ILIDAR 


WELL-TOLERATED VASODILATOR 


for relief of aching, 
numbness, coldness, and 
blanching of the 

extremities due to vasospasm 


llidar relieves vasospasm and in- 
creases peripheral circulation by 
(1) direct vasodilation, and (2) 
adrenergic blockade, i.e., sympath- 
olysis, adrenolysis, and epineph- 
rine reversal. 


Peripheral diseases characterized 
by vasospasm, eg., Raynaud’s 
Disease, thromboangiitis obli- 
terans, arteriosclerosis obliterans, 
endarteritis, postphlebitic syn- 
drome, etc, 


There are no known absolute con- 
traindications. Use cautiously in 
the presence of asthma, coronary 
disease, cardiac decompensation, 
and peptic ulcer. Transient postu- 
ral hypotension may result from 
overdosage, 


One 25 mg tablet t.i.d., gradually 
increased as necessary (recom- 
mended maximum dosage, 300 mg 
daily). 


HOFFMANN-LA ROCHE INC + ROCHE PARK+ NUTLEY 10 JERSEY 


Phosphate—brand of azapetine phosphate (6-allyl-6, 7-dihydro-5H-dibenz[c, elazepine) 
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for pain 
Beli thay codeine, APC 


Salts of Dihydrohydroxycodeinone and Homatropine, plus APC) 


TABLETS 
FASTER, LONGER-LASTING, MORE THOROUGH RELIEF 


Scored, yellow oral tablets. May be habit-forming. 
Average adult dose, one tablet every 6 hours. 


nati Endo ENDO o rmonucrs Inc. 


*U.S. Pat. 2,626,185 4. Piper, C. E., and Nicklas, F. W.: Indust. Med. 23:510, 1964. . 
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Founded 1879 


RING SANATORIUM 


EIGHT MILES FROM BOSTON 

For the study, care and treatment of emotional, 
mental, personality and habit disorders. 

On a foundation of dynamic psychotherapy all 
other recognized therapies are used as indicated. 

Cot accommodations meet varied individual 
needs Limnited facilities for the continued care 
of progressive disorders requiring psychiatric, 
medical, or neurological supervision. 

Full resident and associate staff, Courtesy 
privileges to qualified physicians. 


Benjamin Simon, M.D. 
Director 


Cuartes E. Wurtz, M.D. 
Assistant Director 
Arlington Heights 
Massachusetts 


Mission 8-0081 


Weodside Cottages 
FraMINGHAM, Mass. 
A sanitarium specially ted for nervous 
and oes fm gm who | rest and 
No 


Argtuur H. Warp, M.D., Medical Director 


GLENSIDE 


JAMAICA PLAIN, BOSTON, MASS. 
A small, attractively located sanitarium for 
nervous, mild mental or chronic illnesses. 
6 Parley Vale Tel. JA 4-0044 


BALDPATE, Ince. 


GEORGETOWN, MASSACHUSETTS 
Telephone GEO 2131 


Locatep THE Hits oF Essex County 
30 miles north of Boston 


ychoneuroses, personality 
icoholism and drug addic- 


For the treatment of 
disorders, psychoses, 

tion. 

Psychotherapy is the basis of treatment; electric 
shock treatments, subcoma and deep coma insulin 
therapy when indicated; sleep treatment for with- 
drawal of narcotics. 


HANOVER HOUSE, INC. 
West Hanover, Mass. 


A sanatorium in the South Shore Area within 
easy distance from Boston. 


Tel. Rockland 1690 — Quincy Office PR 3-6930 


apy (including electroshock 


hotherapy; treat t o ) an 
Rated addictions on most modern, scientifically 
approved basis. Unusu attractive atmosphere, 
singularly free from “‘institutionalization.”’ 


Excellent jing and medical care for limited 


Occupation under a trained therapist, d 
and outdoor activities. 


G. M. SCHLOMER, M.D. 
Medical Director 


patients. 
No committed patients. 
Outpatient tments for referred cases only. 


S. Neustapt, M.D., Medical Director 
Rupotpn Nevustapt, M.D., Clinical Director 


Wiswall Sanatoriam 
203 Grove Sr., WELLESLEY, Mass. 

For the care of mild mental and nervous pa- 
tients in country surroundings. Small grouping 
allows a h ke atmosphere and perso: 
contact. 4 
E. H. Wiswatt, M.D., Superintenden? 
Powers, M.D., Medical Director 
Tel. WE 5-0261 


STORROW HOUSE 


(Former Storrow Estate at Lincoln, Mass.) 
STAFFED AND OPERATED BY THE 
MASSACHUSETTS GENERAL HOSPITAL 
For nonpsychiatric ambulatory and semi-ambula- 
tory patients needing rest or convalescent facili- 

ties, 

CHARGES: $7.00 to $10.00 per day 
Transportation for visits to physician’s office pro- 
vided. For information, call CLearwater 343 
or Massachusetts General Hospital Admitting Of- 
fice LA 3-8200. 


DAVID MEMORIAL 
NURSING HOME 


Brooxk.ine 46, Mass. 
S. D. Conen, R.N., ae. 
Convalescents —_Invalid-Elderly 
Accepted by Blue Cross - Blue Shield 
Prolonged Illness Program 
61 Park Street BE 2-3530 


PERKINS SCHOOL 
Lancaster, Mass. 


Devoted to the scientific understanding and 
education of children of retarded develop- 
ment. Five homelike and attractive buildings 
surrounded by 85 acres of campus and gar- 


TAS. 
Frankun H. Perxins, M.D. 


STEROID-NUTRITIONAL COMPGIE 


"ME DIATRIGg 


in preventive 


5 
| 
| For the diagnosis and treatment of neurological , 
diseases, emotional disturbances and_ 
disorders. All modern forms ized ther- 
‘ ) with emphasis on ; 
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Upjohn 


Sex hormones— 
only one injection 


per month: 


CYCLOPENTYLPROPIONATE 


Depo- Estradiol 


Each cc. contains: 


Estradiol, 17-Cyclopentylpropionate .......... .. 11mg. or 5 mg. 
5 mg. 
Cottonseed Oil q.s. 


1 mg./ce. strength in 10 cc. vials 
5 mg./ce. strength in 5 cc. vials 


CYCLOPENTYLPROPIONATE 


Depo: Testosterone 


Each ce. contains: 


Testosterone Cyclopentylpropionate ............... 50 mg. or 100 mg. 
Chlorobutanol 5 mg. 
Cottonseed Oil 


50 mg./cc. strength in 10 ce. vials 
100 mg./cc. strength in 1 cc. and 10 cc. vials 


Depo-Testadiol 


Each cc. contains: + 


Testosterone Cyclopentylpropionate ............... 50 mg. 
Estradiol, 17-Cyclopentylpropionate ................ 2 mg. 
Chlorobutanol 5 mg. 


Available in 1 cc. and 10 ce. vials. 


The Upjohn Company, Kalamazoo, Michigan 
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“Gardening hard work? Not when you’re in good shape!” 


Physical fitness is enjoyed at any age, but 


: during the later years it is especially coveted. 
GEVRAL supplies all the vitamins and min- 


erals the older patient may need to continue 
feeling young at heart. Geriatric Vitamin-Mineral Supplement Lederle 


LEDERLE LABORATORIES DIVISION awenscaw Ganamid companr Pearl River, New York 


Choline Dihydrogen Citrate... 100 mg. Calcium (as CaHPO,)........ 145 mg. 

Vitamin D.......... 500 U.S.P. Units ee EE 50 mg. Phosphorus (as CaHPOs)..... 110 mg. 
1 megm. Ascorbic Acid (C)............. 50 mg. Boron (as NazBsO7.10H20)... 0.1 mg. 
Thiamine Mononitrate (B:)..... 5 mg. tocophery! Copper (as CuO).............. 1 mg. 
Riboflavin Sms. putin Fitotine (as CaFs)........... 0.1 me. 
15 tee. Purified Intrinsic Factor Manganese (as MnO2).......... 1 mg. 
1 meg. 0.5 mg. Magnesium (as MgO).......... 1 mg. 
pi? Pyridoxine HCI (Bs).......... 0.5 mg. Iron (as FeSO,).............. 10 meg. Potassium (as K2804).......... 5 mg. 
Ca Pantothenate........... Iodine (as KI)............... 0.5 mg. Zinc (as 0.5 mg. 


‘ Other Lederle geriatric products include: GevraBon* Vitamin-Mineral Supplement liquid with a wine flavor; GzevRAL* Protein 
Vitamin-Mineral-Protein supplement powder; and Gevrine* Vitamin-Mineral-Hormone capsule. 


@REG. U.S. PAT. OFF. 
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ADVERTISING SECTION 


@® TABLETS 


(PREDNISONE, MERCK) 


(FoRMERLY METACORTANDRACIN) 


DELTRA is the Merck brand of the new steroid, prednisone 


(Formerty METACORTANDRACIN ) 


DELTRA is a new synthetic analogue of cortisone. 
DELTRA produces anti-inflammatory effects simi- 
lar to cortisone, but therapeutic response has been 
observed with considerably lower dosage. With 
DELTRA, favorable results have been reported in 
rheumatoid arthritis with an initial daily dosage of 
20 to 30 mg. and a daily maintenance dose range 
between 5 and 20 mg. 

Salt and water retention are less likely with 
recommended doses of DELTRA than with the 
higher doses of cortisone required for comparable 
therapeutic effect. 


Indications for DELTRA: Rheumatoid arthritis, 
bronchial asthma, inflammatory skin conditions. 


SUPPLIED: DELTRA is supplied as 5’ mg. tablets 
(scored) in bottles of 30. 
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Now ...a totally new nonbarbiturate hypnotic-sedative! 


“DORIDENY 


\ 


‘Lasts’ 4-8 hours. 


{No hangover. 


‘ 


Dosage; 0. 25 to. 0.5 Gm, Betors bedtime. 


(glutethimide'’ Ba 


“Rapid onset—15 20 minutes. 
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